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ABSTRACT
Hypoglycemia can cause an array of outcomes including increased morbidity, mortality, and
hospital length of stay. The literature revealed specific educational methods effective in
decreasing hypoglycemia including case-based learning tutorials and unit-based lectures.
Focused nursing education regarding the cause of hypoglycemia and understanding the
importance of provider notification of hypoglycemia was also shown in the literature to reduce
rates of hypoglycemia. The purpose of this project was to decrease inpatient hypoglycemia
incidence utilizing a unit-based educational seminar as an intervention on a diabetic renal unit
within a hospital. While anticipating a decreased hypoglycemia incidence after the educational
seminar, an increased incidence was found, revealing the complexity of hypoglycemia
occurrence. During preintervention time 32.2 hypoglycemia cases occurred per 1,000 patient
days within the DRMU prior to the educational intervention. The post-intervention results
revealed 36.9 hypoglycemia cases per 1,000 patient days. There was also an increased
knowledge level from participating RN, LPN, and CNAs, as evidenced by an increase in test
score averages after the educational seminar. Limitations of this study included sample size, the
new onset of the COVID-19 pandemic, and a lack of periodic internal reports to nursing staff
regarding the process of hypoglycemia reduction.
Keywords: hypoglycemia, incidence, diabetes, nursing education, insulin, inpatient
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SECTION ONE: INTRODUCTION
Hypoglycemia (plasma glucose level <70 mg/dL) and severe hypoglycemia (SH; plasma
glucose level < 40 mg/dL) are the chief constricting elements in managing type 1 diabetes (T1D)
and type 2 diabetes (T2D; Chamberlain, Rhinehart, Shaefer, & Neuman, 2016; Watts, Stevenson,
& Russel, 2018). Hypoglycemia leading to SH can be life-threatening and can cause cognitive
impairment, permanent cerebral damage, seizures, and death (Pathak et al., 2016; Rajendran &
Rayman, 2014). This evidence-based practice project aimed to decrease hypoglycemic incidence
in non-pregnant adults with diabetes within an inpatient setting in Central Virginia.
In 2014, 22.2 million people had diabetes in the United States (Watts et al., 2018).
Between 20% to 40% of inpatient adults in the U.S. are treated with an antihyperglycemic
medication (i.e., insulin or long acting sulfonylureas). This has resulted in glycemic control
being a substantial component within the inpatient healthcare setting (Kulasa & Juang, 2017;
Timmons, Cunningham, Sainsbury, & Jones, 2017). Because of the vast number of patients
being treated with antihyperglycemic agents (i.e., long acting sulfonylureas and insulin) in the
hospital, hypoglycemic events within the inpatient setting are now under scrutiny. Hospital
movements are evolving with an objective to improve inpatient glycemic control and minimize
adverse events. Initiatives incorporate protective and proactive mechanisms protecting patients
from suffering hypoglycemic events (Griffing, 2016). Mortality rates associated with
hypoglycemia complications are not readily available in the U.S., nor is a standardized auditing
mechanism in place to understand the exact numerosity of severe hypoglycemic events.
Current knowledge highlights higher morbidity, higher mortality rates, and longer lengths
of stay linked to the occurrence of hypoglycemia in inpatients with diabetes (Rajendran &
Rayman, 2014). A study completed in the United Kingdom revealed 12 serious hypoglycemic
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events with three deaths in a survey that included 41 hospital settings within just a one-year
timespan (Rajendran & Rayman, 2014). It is imperative for key stakeholders to recognize that
diabetes is responsible for $176 billion in direct medical costs and $69 billion in lost productivity
(Fonseca, Chou, Chung, & Gerrits, 2017). Stakeholders should consider that inpatient
hypoglycemia is linked to approximately 38% higher healthcare costs, along with increased
lengths of hospital stay by approximately three days when deciding to fund initiatives to decrease
hypoglycemia occurrence (Kulasa & Juang, 2017).
Problems concerning hypoglycemia within a hospital in Central Virginia have been
identified by a diabetes manager and educator. The aftermath of said hospital’s recent budgeting
cuts has resulted in the dissolution of the quality improvement teams, which worked to reduce
inpatient hypoglycemia incidence. This resulted in the need to revitalize cost-effective
evidence-based interventions, which aimed to decrease hypoglycemia incidence at this
particular hospital. The inpatient diabetes manager and educator at the scholarly project site
expressed a need to help bedside nursing staff increase their knowledge of optimal insulin
administration processes, safer glycemic monitoring, correct documentation of patient food
intake percentages, and an improvement in communication skills around hypoglycemic events.
The purpose of this scholarly project was to determine if an educational intervention for
bedside nurses can reduce hypoglycemia incidence in the non-pregnant inpatient adult
population who were receiving antihyperglycemic medications. The educational intervention
utilized evidence-based practice (EBP) topics focusing on matters surrounding hypoglycemia.
Hospitalized non-pregnant adults with a pre-established diagnosis of diabetes were the
beneficiaries of this educational intervention, although they did not actively participate in this
intervention.
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Background
The subject of hypoglycemia has become more relevant in healthcare. With an increasing
number of people diagnosed with diabetes in the U.S., patients with diabetes are 3.5 times more
likely to be hospitalized than adults without diabetes (Watts et al., 2018). It is essential to
recognize that antihyperglycemic agents (i.e., insulin or long acting sulfonylureas) are the
primary cause of hypoglycemia. Stated plainly, with the increased prevalence of hospitalized
diabetic patients, there is subsequently an increased amount of antihyperglycemic drugs being
administered in the inpatient setting. This has resulted in an increased susceptibility of
hypoglycemia in hospitalized patients.
It has been approximated that 20% to 40% of all inpatient adults are being treated with
antihyperglycemic agents (Kulasa & Juang, 2017). In 2017, included in the statistics for 6,210
U.S. hospitals registered with the American Hospital Association, there were approximately 36.5
million patients admitted into hospitals in the U.S. (American Hospital Association, 2019). With
this in mind and looking back on the year 2017, it could be that out of over 36.5 million hospital
admissions, a range of 7.3 million and up to 14.6 million patients were being medically managed
with an antihyperglycemic medication in the U.S. within a one-year time span (American
Hospital Association, 2019). This brings to light the volume of hospitalized patients at risk for
hypoglycemia from an iatrogenic origin.
Statistical evidence has been published that 7% and potentially greater than 10% of
patients receiving an antihyperglycemic drug in the hospital have suffered from at least one
hypoglycemic event during their admission, although perhaps not severe in definition (Cruz,
Blackburn, & Tobin, 2017; Kulasa & Juang, 2017). Other evidence reports severe inpatient
hypoglycemic event incidence ranges from 1.4 to 1.6 events per 100 person-years (Pathak et al.,
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2016). Such high prevalence of hypoglycemia incidence justifies implementing a focused
hospital initiative to decrease inpatient hypoglycemia incidence.
With the increased number of patients being treated with insulin in the hospital, there is
an increased potential for hypoglycemic events. This further supports the notion that
interventions working to improve insulin administration and glycemic control should be
implemented. It has been noted in the literature that many hypoglycemic events are iatrogenic or
resulting from medications (i.e., from insulin or sulfonylureas; Cruz et al., 2017). Further
classifications of iatrogenic hypoglycemic event causes include “dosing errors, administration
errors, and mismatch for carbohydrate ingestion errors” (Cruz et al., 2017, p. 2). These are focus
topics for initiatives.
Inpatient hypoglycemia is multifactorial and can be influenced by a variety of reasons.
Some of the leading issues associated with inpatient hypoglycemia are:
Non-standardized protocols for the treatment of patients with hypoglycemia including
failure to notify prescribers of events, mismatch of point-of-care blood sugar testing and
insulin dosing, inadequately addressed antecedent hypoglycemia, changes in nutritional
status including nothing by mouth (NPO) status, adjustment in steroid dosage without
adjustment in insulin, and dosing ordering and administration errors (Cruz et al., 2017, p.
117).
These are important to note because these factors directly influence this scholarly project’s
educational intervention content focus.
Problem Statement
An increased number of diabetic patients on medications today leads to the unfortunate
consequence of increased hypoglycemic events. While hypoglycemia is a known problem in the
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outpatient setting, it is commonly seen within the inpatient setting as well. It is critical to avoid
hypoglycemic events for the benefit of the patient as well as for the advantages for the healthcare
organization at large. Hypoglycemia should be a priority for inpatient nursing staff because it can
result in preventable fatalities and permanent physiological damage to the patient. Hypoglycemia
can also increase morbidity, overall mortality rates, and the patient’s length of stay in the
hospital (Timmons et al., 2017).
Purpose of the Project
The purpose of this scholarly project was to decrease hypoglycemia event incidence in
the inpatient setting by implementing a nursing educational intervention. The nursing educational
intervention used EBP-supported content noted within the literature to improve knowledge of
nurses caring for patients with diabetes in the inpatient setting. Prior to the implementation of
this educational intervention, current provider protocols were evaluated. It was noted that insulin
order sets and hypoglycemia protocols were not contributing to the occurrence of any
hypoglycemic events at the project site. Hospitalized non-pregnant adults with a pre-established
diagnosis of diabetes were beneficiaries of this educational intervention, although they did not
actively participate in this intervention.
EBP research reveals the root causes of hypoglycemic events commonly stem from
antihyperglycemic medications, such as insulin and long acting sulfonylurea drugs (e.g.,
Glimepiride or Chlorpropamide). EBP research revealed that the top variables related to SH
events include basal and correctional scale insulin dosing, weight (<75kg), and creatinine
clearance (<30mL/min; Cruz et al., 2017). Variables related to a blood glucose (BG) < 60 mg/dL
were basal-, prandial-, and correctional-scale insulin dosing, patient’s weight (< 75kg), creatinine
clearance (< 30ml/min), and sulfonylurea use (Cruz et al., 2017). Educational interventions
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focused on communication methods regarding hypoglycemic management, which have been
shown to result in reducing inpatient hypoglycemia (Griffing, 2016). Results of hypoglycemia
incidence reduction from nursing education interventions were noted in the literature (Szelc &
Nicolaus, 2018). Based on current evidence, there was strong reasoning behind providing the
DRMU nursing and CNA staff with an educational intervention discussing key issues
surrounding hypoglycemia.
Clinical Question

Within the Diabetic Renal Medical Unit (DRMU) at a Central Virginia hospital, would an
educational intervention for bedside nursing staff decrease inpatient hypoglycemic incidence in
the non-pregnant adult inpatient population who was receiving antihyperglycemic medication?
SECTION TWO: LITERATURE REVIEW
The purpose of this literature review was to critically appraise evidence-based research
that directly correlated to the problem of inpatient hypoglycemic events. This literature review
also examined related solutions to decrease hypoglycemia incidence in the inpatient setting. The
process of selecting literature was impacted by the need to find top quality research explaining
the background of this topic. Included in this literature review was a synthesis of the evidence to
support this scholarly EBP project.
Search Strategy
The systematic search for this literature review included the following databases within
the last three to five years: CINAHL Plus with Full Text, eBook Collection (EBSCOhost), eBook
Subscription Harvard Business Publishing Collection (EBSCOhost), Health Source:
Nursing/Academic Edition, MEDLINE with Full Text. Additional parameters of this search
included the study or trial to be written in the English language and that the study or trial did not
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only pertain to pregnant adult patients or patients with T1D. Different combinations of keywords
and phrases were utilized for the article selections included in this literature review. Specific
keywords and phrases included were: hypoglycemia, hospital hypoglycemia or inpatient
hypoglycemia, inpatients or hospitalization or hospitalized patients, diabetes mellitus or type II
diabetes or T2D or diabetes, incidence or occurrence or recurrence, reducing errors or
complications or adverse effects in insulin therapy in the inpatient setting, United States or
America or USA or US, cost or economics, drug therapy or insulin, prevention and control or
quality improvement or health promotion or practice guidelines, patient safety, interventions or
strategies or best practices or assessment tools, glycemic control, American Diabetes
Association (ADA).
Various combinations of the aforementioned key search words were used for the purpose
of extracting the most meaningful data possible. Articles were also chosen that contributed to
evidence-based background data regarding the incidence, prevalence, and economic burden of
inpatient hypoglycemia. One search included the following combination of key search words:
hypoglycemia, hospital or acute setting or inpatient or ward, United States or America or USA
or U.S., and cost or economics. A total of 249 articles were generated from this specific search,
of which three articles were selected to be included in this literature review. Another search
included the search words: basal bolus insulin, interventions or strategies or best practices,
inpatients or hospitalization or hospitalized patients. With this search, six studies were found,
and one study was included in this literature review. Another search found 15 articles from the
search word combination: staff satisfaction and patients with diabetes. Of these 15 articles, only
one was selected in view of hemoglobin A1C levels being discussed rather than inpatient
diabetic management. Fifty-three articles were found from a combination that included the

INTERVENTION FOR INPATIENT HYPOGLYCEMIA

19

following words: ‘hypoglycemia or hypoglycaemia’, ‘and prevention and control’, ‘and
inpatients or hospitalization or hospitalized patients’. Ten articles were chosen from this search.
Potential articles found within the literature search were excluded if the title or abstract was not
relevant to this scholarly project. In addition to these search methods, seven articles were chosen
by a manual search of reviewing the reference lists from the included studies.
Critical Appraisal
Through all these searches, article titles and abstracts were reviewed for relevance. After
further critiquing by evaluation of study content and statistical significance, studies were either
extracted from the literature review or included to contribute to the literature review. A total of
20 studies were included in this literature review and weighed with the Melnyk Levels of
Evidence. Using the Melnyk Levels of Evidence, the levels of evidence from the 20 reviewed
articles were organized into a matrix. The project leader noted that there were three level one
systematic reviews, one level three cross-sectional study, three level four case control studies or
retrospective cohort studies, four level five systematic reviews, eight level six simple descriptive
studies or chart reviews, and one level seven expert opinion (Melnyk & Fineout-Overhold,
2015). A table of evidence is provided (Appendix A).
Level one. The biggest strength of the systematic review published by Chamberlain et al.
(2016) was that the article discussed multiple high leveled studies regarding the topic of diabetes.
The exact definition of hypoglycemia and inpatient acceptable glucose targets was discussed.
These concluded that a glucose range of 140-180 mg/dL was recommended for most noncritical
and critical patients, while some cardiac surgery patients may have target ranges of 110-140
mg/dL. Hypoglycemia was defined as less than 70 mg/dL. Chamberlain et al. (2016) stated that
the preferred form of anti-glycemic treatment for patients with persistent hypoglycemia who had
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good nutritional intake was an insulin regimen with a basal, nutritional, and correction
component.
Another key factor from this systematic review included that BG should be taken
immediately before meals. It was also stated that meal plans should have consistent carbohydrate
amounts to help in dosing the correct amount of the nutritional insulin. Limitations of this article
included the fact that some of the information was presented at a lower level and was considered
to be expert opinion (Chamberlain et al., 2016). This limitation might be the result of a lack of
randomized controlled trials (RCTs) regarding hypoglycemia within the literature.
Another systematic review revealed that using basal-bolus insulin regimens for inpatient
diabetes management resulted in a significantly lower mean of daily BG than the sliding scale
insulin regimens (Christensen, Gotfredsen, & Norgaard, 2017). Although this was true, the basalbolus insulin regimen was associated with increased risk of mild hypoglycemia (Christensen et
al., 2017). Other important findings from this study were that hypoglycemia and increased
glycemic variability in T2D patients were associated with increased length of stay in the hospital.
Interestingly, the same study from Christensen et al. (2017) noted that patients who were insulinnaïve compared with patients with a long history of diabetes were less susceptible to
hypoglycemia during their insulin treatment. An important concept extracted from this study was
that patients with a long history of diabetes had an increased susceptibility to hypoglycemia
during their insulin treatment. One limitation of this study was the fact that it was based on only
a few RCTs because only a few RCTs have been published on hypoglycemia. Another limitation
of this study was the fact that different studies used different definitions of hypoglycemia, and
comparing different studies alongside each other was complicated (Christensen et al., 2017).
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The final systematic review included in this literature review revealed that there are no
best insulin regimens to treat hyperglycemia in hospitalized patients who are on a nutritional
support (Viana, Viana, Tavares, & De Azevedo, 2018). Other data from this article supported the
conclusion that there was no difference of hypoglycemia rates from patients on parenteral
nutrition who were either getting insulin through their parenteral nutrition or through a
subcutaneous insulin glargine. This would support the bedside nurse no longer giving
subcutaneous injections to patients receiving parenteral nutrition if the insulin is put into their
parenteral nutrition bag.
Limitations from this study were the result of the review not comparing the studies
included alongside each other since study methodology and definitions of hypoglycemia varied.
Also, another limitation was the types of patients included in the various studies, including
medical, surgical, and ICU. This may have influenced the optimal glycemic goal. One final
limitation of this study was that there currently is a gap in the literature related to the amount of
RCT regarding outcomes of hypoglycemia and SH (Viana et al., 2018).
Level two. No level two studies were found to include in this literature review.
Level three. A cross-sectional study conducted by Mathioudakis et al. (2018) developed
and implemented a prediction model for insulin-associated hypoglycemia in non-critically ill
hospitalized adults. The results of this study pertained to this scholarly project because the results
identified risk factors for specific patients who were at increased risk for hypoglycemia. Being
able to identify patients at an increased risk for developing hypoglycemia can help aid nursing
staff in recognizing situations and choosing actions to protect patients and avoid hypoglycemia.
One limitation in this study was that the prediction tool predicted hypoglycemia within a time
frame of 24 hours. This was noted to be a limitation because the tool could not be used for real
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time BG levels and it made the utilization of the tool slower than desired (Mathioudakis et al.,
2018).
Level four. Pathak et al. (2016) gathered a large cohort of adult patients with diabetes
and established a concrete range of SH incidence that warranted the patient to be seen in an
emergency department or potentially to be admitted to an inpatient setting. The average annual
SH incidence for these outpatient adults was said to range from 1.4 to 1.6 events per 100 personyears.
Patients aged 75 years and older were said to have the highest rates of SH in the study
(Pathak et al., 2016). Interestingly enough, patients aged 20-44 years had a higher incidence of
hypoglycemia compared to patients aged 45-64 years. Pathak et al. (2016) clearly identified risk
factors for SH, which including congestive heart failure (CHF), chronic kidney disease (CKD),
cardiovascular disease (CVD), depression, advancing age, and treatment with insulin,
sulfonylureas, and b-blockers.
This study examined the annual SH incidence from adult with diabetes that led the patient
to the hospital. This study did not specifically look at the hypoglycemia incidence of inpatients.
This study was limited because it had a specific set of criteria to be included in the study sample,
which could lead to a decreased generalizability of the study’s findings to future studies.
A retrospective cohort study authored by Fonseca et al. (2017) revealed there was great
potential for financial savings in avoidance of insulin-induced hypoglycemia. Another study by
Rushakoff et al. (2017) implemented a virtual glucose management service to decrease
hyperglycemia and hypoglycemia. The strength of this study was its improved hypoglycemia
outcomes after the virtual glucose management intervention. A 36% decrease in hypoglycemia
incidence was found after the virtual glucose intervention implementation. The incidence of SH
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revealed a decrease from 0.78 per 100 patients per day to 0.49 per 100 patients per day
postintervention. This study supported the technologically based communication between
healthcare staff to optimize patient insulin regimens. Rushakoff et al. also stated that educational
efforts were effective in decreasing insulin administration errors.
Level five. An article by Abdelhafiz and Sinclair (2018) systematically reviewed five
descriptive and qualitative studies that highlighted the concept that less stringent BG control
contributed to increased safety in older people with T2D, especially those with renal impairment
and those with dementia. This article supported this scholarly project’s goal to improve
awareness of the factors that increase the risk for certain patients developing
hypoglycemic events. The limitation of this article was the fact that there was no evidence-based
guideline on how to deescalate medical therapy.
Cruz et al. (2017) systematically reviewed descriptive and qualitative studies related to
the topic of inpatient diabetes in non-pregnant adult populations. Strong evidence was provided
for improving the processes of point-of-care (POC) BG testing, meal tray delivery, and insulin
administration to reduced hypoglycemic event incidence. Utilizing virtual diabetes care for highrisk patients was noted to be associated with a reduction of SH incidence. The limitation or
weakness of this study was primarily the lack of explanation regarding cost savings for any SH
incidence reduction.
Evidence from another level five systematic review of observational studies and a few
RCT studies supported the use of continuous glucose monitoring (CGM) as a tool to avoid
hypoglycemia in older diabetic populations who may experience hypoglycemic episodes without
experiencing warning symptoms (Mattishent & Loke, 2018). This study did not examine the
utilization of CGM within the inpatient setting; however, this study was important to consider in
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light of an increasing geriatric population prone to hospitalizations. CGM can help visualize
trends of glucose control and can aid in preventing hypoglycemic episodes and SH. Users of
CGM reported improved well-being and less diabetes-related stress. This article provided a
rationale of why it is important to encourage bedside nurses to be familiar with CGM
technology. CGM technology could be utilized as an adjunct to hospital equipment in high risk
patients. Occasionally inpatient adults will have CMG with them, and encouraging nurses to
understand glucose trends can provide the medical team with another useful clinical tool to aid in
the prevention of hypoglycemia as well as better-quality healthcare and increased patient
satisfaction (Mattishent & Loke, 2018). Concluding level five studies, Pearson et al. (2016)
revealed that a greater understanding in carbohydrate counting can help improve staff
satisfaction and confidence in hospital mealtime insulin dosing.
Level six. One level six study included a chart review of 53 internal medicine units and
found statistical evidence supporting an association between hypoglycemia occurrence and
increased in-hospital mortality (Borzi et al., 2016). In addition, there was a meaningful
association between advanced age, renal impairment, cognitive dysfunction, and hypoglycemia
occurrence within the inpatient setting. The limitation of this study was on the fact that the
populations seen in the study were not randomized (Borzi et al., 2016).
A study authored by Engle, Ferguson, and Fields (2016) found that streamlining BG
check, rapid insulin administration time, and meal delivery by the bedside nurse improved
glycemic control in the inpatient setting as well as slightly decreased hypoglycemic events. The
limitation of this study was the result of another intervention occurring simultaneously that
changed the hospital’s insulin protocol. This study was meaningful to this scholarly project’s
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formation in that it implemented an intervention that targeted one of the top causative reasons of
hypoglycemic events found in the literature, insulin administration around mealtimes.
Often a patient experiences a hypoglycemic event within the hospital setting, is treated
appropriately, and then subsequently experiences another hypoglycemic event. The purpose of a
study authored by Griffing (2016) aimed to implement a protocol to decrease subsequent
hypoglycemic events experienced by patients. This was accomplished by changing the actions of
the bedside nurse. The protocol in the Griffing study decreased multiple hypoglycemic events
from 5.02 per 1,000 patients to 1.67 per 1,000 patients. This protocol was only implemented
within one hospital setting, which was found to be a limitation.
Another level six study implemented a multidisciplinary educational strategy promoting
basal-bolus insulin (BBI) therapy over sliding-scale insulin (SSI). After the educational strategy,
there was a 13% higher in-target BG range in patients treated with BBI than with a SSI regimen
(Helmle, Dechant, & Edwards, 2019). From this change, a 10% shorter hospital stay was noted
for patients treated with BBI when compared to patients treated with SSI. This supported this
scholarly project’s intent to utilize insulin in the best manner possible by educating healthcare
staff about effective methods of glycemic control, including the utilization of BBI.
Within the level six articles included in this literature review, strong evidence was found
that supported the clinical demand for this scholarly project. In the formation for this scholarly
project, it was helpful to understand that there was no standardized metric or benchmarking
method for tracking inpatient hypoglycemia set by The Joint Commission Accreditation of
Healthcare Organizations (JCAHO), Centers for Medicare and Medicaid Services (CMS), or the
National Quality Forum (NQF), and that hospitals often seek to create their own methods of
tracking hypoglycemia (Kulasa & Juang, 2017). One study conducted by Rajendran and Rayman
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(2014) revealed specific data regarding the incidence of serious harm to inpatients with diabetes
from hypoglycemia. Twelve serious adverse hypoglycemic events occurred over a one-year
period within 41 trusts, and this included three preventable deaths. This study incorporated 41
trusts out of 142 invited to participate in the incidence analysis study because not all trusts
responded to the survey. Some specific factors associated with decreasing hypoglycemic event
incidence included: (a) delaying evening snack delivery, (b) reducing the time lag between
glucose monitoring and insulin administration, and (c) standardizing meal delivery timing (Szelc
& Nicolaus, 2018). Understanding that glucose variability was a factor that influenced endmortality was noted within evidence-based literature and should be considered in order to
improve patient outcomes (Timmons et al., 2017).
Level seven. The one level seven study authored by Watts et al. (2018) aided in
providing information regarding the basics of caring for inpatient adults with diabetes. This
article provided meaningful evidence to support this scholarly project’s hypothesis about
providing an educational intervention for bedside nurses. Nursing education that focuses on
providing the basics of caring for the adult patient with diabetes could make a positive impact on
reducing hypoglycemia incidence (Watts et al., 2018).
Synthesis
Considering the evidence presented in this literature review, it is important to
acknowledge that hypoglycemia is an adverse event that occurs in the hospital and can lead to
serious adverse sequelae. This is primarily due to the increasing population of patients with
diabetes throughout the U.S. Inpatient hypoglycemia is multifactorial and is most consistently
seen with concurrent use of antihyperglycemic drugs (such as insulin and long acting
sulfonylureas) in inpatients with diabetes. It has been explained that hypoglycemia worsens
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outcomes for patients and increases economic burdens. The evidence presented strengthens the
rationale for an EBP project to implement nursing education focused on decreasing the incidence
of hypoglycemia within the inpatient setting. Throughout the literature review, five major themes
emerged as significant factors to be considered for this EBP project. A summary of these themes
concludes this section.
Specific risk factors for hypoglycemia. Being aware of the factors associated with highrisk patients can help improve care provider awareness regarding patient development of
hypoglycemia. Characteristics noted to contribute to an increased risk of hypoglycemia
development include advanced age, renal impairment, dementia, and sulfonylurea use
(Abdelhafiz & Sinclair, 2018; Borzì et al., 2016; Griffing, 2016; Mathioudakis et al.,
2018; Mattishent & Loke, 2018; Pathak et al., 2016). Being aware of these factors that are
associated with patients being high-risk can help medical team members avoid hypoglycemic
events. Some hospitals do consider these risk factors when prescribing insulin regimens. The
incorporation of options to adjust insulin amounts within prescriber order sets based on various
patient characteristics have been shown to decrease hypoglycemia (Kulasa & Juang, 2017).
Preferred insulin regimen and methodologies surrounding insulin dosing. A basalbolus insulin regimen is preferred over sliding scale (Chamberlain et al., 2016; Christensen et al.,
2017; Helmle et al., 2019). Timing of BG and amount of meal intake is important when dosing
insulin (Chamberlain et al., 2016; Cruz et al., 2017; Engle et al., 2016). Delaying evening snack
delivery, reducing the time lag between glucose monitoring and insulin administration, and
standardizing meal delivery timing were all noted to be associated with a decrease in
hypoglycemic incidence (Szelc & Nicolaus, 2018).
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Aftermath of hypoglycemia. Hypoglycemia is associated with an increased length of
stay in hospital (Christensen et al., 2017). Increased in-hospital mortality and increased cost are
also associated with hypoglycemia (Borzì et al., 2016; Fonseca et al., 2017; Rajendran &
Rayman, 2014; Timmons et al., 2017). Increased glucose variability is an important factor in
glucose management and is associated with an increased length of hospital stay (Christensen et
al., 2017; Timmons et al., 2017). A longer history of diabetes increases the risk for developing
hypoglycemia (Christensen et al., 2017).
Technological pursuits to decrease hypoglycemia. Virtual diabetes care for high-risk
patients was associated with reduced hypoglycemic incidence (Cruz et al., 2017).
Implementation of a technological system where clinical experts reviewed charts and sent
messages recommending insulin regimen adjustments was associated with significant decreases
in hyperglycemia and hypoglycemia (Rushakoff et al., 2017). CGM was another form of
technology that aided in helping to prevent hypoglycemia in diabetic patients, although not
specifically inpatient populations (Mattishent & Loke, 2018).
Education for medical team to decrease hypoglycemia. Education on best practices for
hypoglycemic events and protocols that proactively treat the SH events are useful in avoiding
recurrent hypoglycemia events (Griffing, 2016). Various education methods for nurses and
doctors (e.g., pocket cards) can help manage glycemic control (Helmle et al., 2019). Case-based
learning tutorials, online modules, and unit-based lectures are effective education methods for
medical staff to help decrease hypoglycemia incidence (Kulasa & Juang, 2017). Education
focused on the cause, documentation, and importance of provider notification of hypoglycemia
has been shown to reduce rates of hypoglycemia as well (Kulasa & Juang, 2017). Understanding
carbohydrate counting can be effective in improving staff satisfaction and confidence in hospital
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mealtime insulin dosing (Pearson et al., 2016). Educational interventions are effective in
educating nurses and increasing their knowledge of the protocols to follow in the event
hypoglycemia occurs (Watts et al., 2018).
Summation of Themes
Important factors such as patient age, renal function, antihyperglycemic medications
(such as insulin and long acting sulfonylureas), and amount of food consumed are not always
being considered during insulin regimen calculations. Increased awareness of characteristics can
help staff see which patients may require closer monitoring during their hospital stay. Nurses
may have increased caution around glucose management for higher-risk patients when having
improved knowledge of specific patient risk factors for hypoglycemia. Understanding how long
acting and short acting insulin works will help the staff nurse better understand insulin regimens
and have better clinical judgement during patient care. Being aware of the timing between
glucose monitoring, mealtimes, and insulin action time is important while the nurse is dosing and
administering the insulin.
Hypoglycemia occurrence is important to reduce in the hospital because it increases inhospital mortality, increases cost, and increases length of stay. Using communication methods
through electronic health records has aided in the reduction of hypoglycemia because staff are
able to quickly adjust in insulin regimens. CGM can be an adjunct form of glucose monitoring in
the hospital and can help nursing staff see glucose trends that predict a glucose level drop.
Education for nursing staff is also an action that has aided in the reduction of hypoglycemia.
Being able to follow protocols during the event of hypoglycemia is also an important aspect of
nursing education to prevent SH from evolving from a mild hypoglycemic event. Other aspects
of nursing education include carbohydrate counting and effective communication with the
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physician. This scholarly project utilized the theme, education for medical teams, to aid in the
reduction of inpatient hypoglycemia incidence.
Conceptual Framework/Model
The underpinning conceptual framework guiding this scholarly project was The Iowa
Model of Evidence-Based Practice (Iowa Model Collaborative, 2017). The Iowa Model of
Evidence-Based Practice encompasses seven main parts: identify triggering issues, state the
purpose, form a team, examine the evidence, design the practice change, implement the practice
change, evaluate and disseminate the results (Iowa Model Collaborative, 2017). Permission to
use the Iowa Model is located in Appendix C.
Identify triggering issues and state the purpose. Decreasing hypoglycemia incidence
at a hospital in Central Virginia was identified by an in-house advanced practice nurse who
specializes in inpatient diabetes management and diabetes education. The purpose of this
scholarly project was to identify the hospital’s hypoglycemic incidence and then work
specifically on the diabetic renal medical unit (DRMU), a unit which greatly contributes to the
hospital’s hypoglycemic event score, to educate the nursing staff and ultimately decrease the
hypoglycemic incidence.
Form a team. The team for this scholarly project consisted of the scholarly project chair
(DNP, FNP-C), the project leader (student DNP), a clinical expert in diabetes (ACNP-BC, CDE),
the director in nursing research at the project site hospital in Central Virginia, (DNP, NNP-BC,
CCRN), the unit nursing manager at the project site (MSN, RN), a clinical nurse specialist at the
project site (MSN, RN, ACNS-BC, RN-BC), a unit diabetes educator (MSN, RN), and a
programmatic nurse specialist in diabetes from an off-site location (MSN, RN, CDE). Bedside
nurses and CNAs were also key stakeholders in this EBP project. Charge nurses on the DRMU
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aided in the logistics of implementing the educational intervention on the unit. Personnel in the
hospital’s informatics team assisted with the retrieval of data regarding the incidence rate of
hypoglycemia before and after the implementation of education.
Examine the evidence. A systematic literature review was conducted and identified the
importance of decreasing hypoglycemic events in the inpatient setting. A total of 20 studies were
included in the review. The types of studies utilized in the literature review ranged from level
one to level seven and include systematic reviews, quality improvement articles, cohort studies,
expert opinions, cross-sectional studies, qualitative studies, and retrospective cohort studies
(Melnyk & Fineout-Overhold, 2015).
Design the practice change. The project leader collaborated and worked with the
aforementioned project team members to design this EBP project. An informatics expert contact
was made for the purpose of quantifying the incidence of hypoglycemic events within the
DRMU. Communication with the nurse unit manager aided in gaining information to
successfully execute the educational intervention. Communication with the nurse unit manager
contributed to the successful dissemination of the educational intervention throughout the unit to
the nursing staff.
Implement the practice change. This scholarly project leader developed an educational
initiative based on the literature review and recommendations from other members of the project
team. Evidence-based educational topics presented to the bedside nurses was the intervention
implemented for this scholarly project. With the problem trigger in mind and the literature
review completed, the team decided to condense the main causes of hypoglycemia and include it
within the education for the bedside nurses. An education refresher for bedside staff was
spotlighted in the literature as a way to improve patient outcomes, decrease hypoglycemic
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events, and improve glycemic control. The implementation of this educational intervention
utilized evidence-based practice guidelines from sources such as the ADA for the formation of
the educational intervention. Many of the project’s team members were certified in diabetes
education and contributed expert knowledge to the formation of the nursing education.
The educational implementation was offered for a total of two weeks and was
coordinated with the DRMU unit manager. Advertisements through nursing emails were sent to
the nursing staff prior to the start of the education sessions. Approximately 40 seminars were
provided to the nursing staff by the project leader over the course of the allotted two weeks.
Pretests and posttests were completed by the DRMU RNs, LPNs, and CNAs to determine if the
educational intervention improved their knowledge base. The pretest and posttest scores were
compared as one of the outcome measurements for the project. In addition, outcomes of the
hypoglycemia incidence in the DMRU were measured 90 days after the education and compared
to the 90 days prior to the education. The implementation of this nursing education aimed to
increase the knowledge base of the DRMU bedside nurses, thus helping to provide support in
avoiding hypoglycemia in adult inpatients with diabetes who are being cared for on the DRMU.
Evaluate and disseminate the results. Evaluating results about hypoglycemia incidence
required data to be gathered before and after the educational intervention from software available
through the hospital called Report Repository. Along with the pretest and posttest, a Likert-type
survey was administered to gather additional feedback regarding the nurses’ perspectives on the
educational intervention and comfort level with hypoglycemia related patient care. Evaluation
comparing the data gathered 90 days before and 90 days after the educational intervention
included a bar graph and descriptive statistics to display any meaningful impact. A table of
descriptive statistics pretest and posttest displayed the findings from the nurses’ scores. Bar
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graphs were used to display the nurses’ survey results after the educational intervention was
completed. The project results were disseminated via nursing research council email, DRMU
staff email, huddle points, and poster announcements for nurses to recognize the fruits of their
refreshed knowledge base.
Summary
The purpose of this literature review was to locate evidence regarding hypoglycemia as
well as EBP methods to decrease hypoglycemia incidence in adult patients with diabetes. The
evidence supported a nursing educational intervention that focused on BG management and
components of insulin dosing and administration (Watts et al., 2018). In the literature,
educational interventions for medical staff improved glycemic control and decreased
hypoglycemia incidence within the hospital setting. Additional key findings from the literary
critique found the top causes of hypoglycemia included: “failing to notify prescribers of events,
mismatch of point-of-care BG and insulin dosing, inadequately addressed antecedent
hypoglycemia, and changes in the patient’s nutritional status including NPO” (Cruz et al., 2017
p. 116). These causes of hypoglycemia from the literature aligned with causes of hypoglycemia
occurring within the project site location per the hospital’s inpatient diabetes educator.
Hypoglycemia can cause an array of outcomes. Some of these outcomes include an
increase in morbidity, mortality, and hospital length of stay (Timmons et al., 2017). A significant
gap in the related evidence was no standardized way of measuring inpatient hypoglycemia and
no official benchmark that hospitals must meet (Kulasa & Juang, 2017). Specific educational
methods noted to be effective in decreasing hypoglycemia include: “case-based learning
tutorials, online modules, grand rounds, and unit-based lectures” (Kulasa & Juang, 2017, p. 74).
Focused education with nursing staff on the “cause, documentation, and importance of provider
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notification of hypoglycemia was shown to reduce rates of hypoglycemia” (Kulasa & Juang,
2017, p. 74). The purpose of this project, to decrease inpatient hypoglycemia incidence with a
unit-based educational opportunity, was strongly supported within the literature critique. With
the implementation of a nursing educational intervention, it was postulated that hypoglycemia
would be better prevented and addressed within the inpatient setting. A greater knowledge base
around BG management was shown to decrease hypoglycemia incidence (Kulasa & Juang,
2017).
SECTION THREE: METHODOLOGY
Design
This EBP project utilized a quasi-experimental approach to collect and analyze data. The
Iowa Model for Evidence-Based Practice was utilized as a framework for this project (Iowa
Model Collaborative, 2017). Two of the major triggers for this EBP project were patients
frequently experienced hypoglycemic episodes on DRMU and recent dissolution of a large team
that worked to decrease inpatient hypoglycemia at the project site hospital due to hospital budget
cuts. An educational intervention was piloted for nurses in the selected DRMU at a project site
hospital in Central Virginia. This educational intervention educated bedside nurses on important
themes surrounding the topic of hypoglycemia in the inpatient setting. See Appendix F for the
educational outline and Appendix K and Appendix L for the educational content that was
presented to the DRMU nursing staff. After completion of the EBP project, a communication
email was disseminated to the DMRU nursing staff relaying the project results as well as the
inclusion of some nursing implications.
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Measurable Outcomes
The first measurable outcome was to increase staff knowledge about inpatient
hypoglycemic episodes. This outcome would be evidenced by a 10% increase on the scores of
the posttest as compared to the scores of the pretest completed by the RN, LPN, and CNA staff
of the DRMU. The second measurable outcome was to decrease the number of patient
hypoglycemic episodes after the nursing education intervention. This outcome would be
evidenced by a decrease in the number of inpatient hypoglycemic episodes (per 1000-patient
days) on the DRMU during the 90 days following the educational intervention as compared to
the number of inpatient hypoglycemic episodes (per 1000-patient days) on the DRMU during the
90 days prior to the educational intervention.
Setting
The setting for this EBP project was a Level II trauma, magnet certified hospital in
Central Virginia. This 358-bed hospital center is equipped with an emergency department and
critical care units, as well as units specializing in cardiology, orthopedics, oncology, neurology,
and neurosurgery. Implementing this EBP project into this setting aligned with the hospital’s
mission of excellent care for life by striving for improved outcomes associated with reducing
hypoglycemia events. The hospital’s vision is to be a greatly trusted organization providing
innovative healthcare. This scholarly project aimed to refine nursing care practice, thereby
acknowledging known factors often causing hypoglycemia and mitigating their impact. Patientcentered care strives for safety, which was the heart of this scholarly EBP project. The following
individuals and organizations are known stakeholders for this project: primary investigator,
project chairman, inpatient diabetes management and educator, director of nursing research at a
hospital in Central Virginia, DRMU nursing manager, and DRMU clinical nurse specialist. A
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letter of support from the hospital’s Inpatient Diabetes Management and Diabetes Educator
advanced practice nurse (APN) was obtained (see Appendix E).
Sample and Population
A sampling of all non-pregnant adult patients over the age of 18 years with a diagnosis of
diabetes who were admitted into DRMU during the time frames 11/11/19-2/8/20 and 02/23/2005/23/20 was searched. Sampling was observed to determine the DRMU-specific incidence of
hypoglycemia before and after the educational intervention.
This sample population excluded patients who were under the age of 18 years, pregnant,
did not have a diagnosis of diabetes, and were not on antihyperglycemic medications. The
preintervention and postintervention time frames were each 90 day increments. These data of
hypoglycemia incidence were uniformly displayed in a unit of per 1000-patient days.
Past efforts to reduce inpatient hypoglycemia identified the DRMU as one of the top units
with the highest incidence of adult inpatient hypoglycemia. Consequently, the DRMU was
chosen for this scholarly project’s educational intervention. Data retrieval included assistance
from the hospital’s information services department and utilization by the project leader of
IBM’s SPSS software to obtain the descriptive statistics for hypoglycemia incidence.
A pretest and posttest for the participating nursing staff was administered to gauge
current nursing knowledge levels and discover if the educational intervention improved nursing
knowledge level after its completion. In addition to the patient specific data, descriptive statistics
were obtained based on the pretest and posttest taken by participating nursing staff.
Ethical Considerations
During all evidence-based practice projects directly affecting patients and patient care,
the protection of human subjects is always a priority. The DNP project team, including the
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project leader (DNP student), and project chair completed CITI training. CITI training includes
research ethics training, which ensures that the personnel leading the scholarly project will
uphold the protection of human subjects (see Appendix B). This project was approved by Liberty
University’s Institutional Review Board (IRB; Appendix F), and was also granted IRB
exemption approval from the lead institution (Appendix G) and approval from the lead
institution’s nursing research council (Appendix H).
Ethical considerations regarding the protection of human subjects was important. This
study was an educational intervention for nurses and the educational intervention did not directly
interact with any patients. Authorization to conduct a retrospective analysis on hypoglycemic
events was obtained prior to the start of reviewing patient charts in order to comply with the
health insurance portability and accountability act (HIPAA). No consent was needed for patient
permission based on the fact that the intervention pertained to nursing staff only. Data
confidentiality is important to consider, and no patient identifiers were stored after the chart
reviews were completed. The pretest and posttests results are stored on SPSS software and saved
as a password-protected document on a password-protected HIPAA compliant computer. Data
analysis was stored on a password-protected computer as well. These data will be stored for a
maximum of three years after the completion of the project.
Data Collection
The project leader (DNP student) organized the data collection for this EBP project
utilizing the project site’s data retrieval personnel. Prior to the education, the RNs, LPNs, and
CNAs completed a pretest, which was collected by the project leader. After the completion of the
education, the RNs, LPNs, and CNAs completed a posttest and survey, which were also collected
by the project leader. Throughout all data collection procedures, confidentiality was maintained.
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Tools
The tools utilized for educational content were approved by the inpatient diabetes
educator, the clinical nurse specialist from DRMU (the project site unit), and the unit educator on
DRMU. Resources were provided by a programmatic nurse specialist in diabetes from the
University of Pittsburg Medical Center (UPMC). These resources were successfully utilized in
an effort to reduce hypoglycemia incidence at the UPMC and these resources contribute to EBP
supported methods in decreasing hypoglycemia incidence. The information and guidelines
included in this project’s tools follow recommendations from the American Diabetes
Association. The educational tools covered the following topics: (a) identification of high-risk
patients in the acute care setting, (b) understanding of glycemic treatment goals, (c) insulin and
medication action profiles, and (d) how to best handle hypoglycemia in the inpatient setting.
Specific tools used for this scholarly project include Word document, Excel spreadsheet, and
IBM SPSS software. A copy of the educational information and resource tools utilized for this
nursing educational intervention is provided in Appendix N. A letter of support to utilize
educational resources from UPMC is provided in Appendix D.
Intervention
Securing IRB approval was a necessary step in the beginning of this scholarly project
implementation. Current provider order sets were evaluated to see if insulin protocols or other
hypoglycemic protocols were contributing to the hypoglycemic events. Prior to the
implementation of the educational intervention, there was communication between the project
leader and the hospital’s diabetes educator, DRMU’s unit nursing manager, DRMU’s unit
educator, and DRMU’s clinical nurse specialist. The DRMU unit nursing manager was the
primary team leader in identifying the most effective method of education delivery to the staff
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nurses. The project team members found the best format for the educational intervention to be
PowerPoint and live lecture. Counsel was pursued from an author of one of the critiqued articles
about effectively executing the nursing education for the purpose of decreasing hypoglycemia.
The educational intervention was developed primarily by the project leader with input
provided by the inpatient diabetes educator, DRMU’s unit nursing manager, DRMU’s unit
educator, DRMU’s clinical nurse specialist, and a programmatic nurse specialist in diabetes from
the University of Pittsburg Medical Center (UPMC). The project leader implemented the
education with support from the inpatient diabetes educator, DRMU’s unit nursing manager,
DRMU’s unit educator, and DRMU’s clinical nurse specialist. The education took place over a
two-week period where the project leader reached the nursing staff and CNA staff employed in
the DRMU. The method of education employed was a live lecture accompanied by a PowerPoint
presentation and a supplemental information packet for independent reading.
Pretest and posttest assessments were distributed by paper to the nursing and CNA staff
before and after the education. These assessments allowed the project leader to recognize if the
education improved the nurses’ knowledge base during the outcome’s evaluation. The specific
outcomes measured were obtained through a 90 day chart review before and after the education,
and examined the occurrence rates of hypoglycemic events on the DRMU. After postintervention
data were collected, the results of the hypoglycemia incidence were distributed to nursing and
CNA staff through email.
Timeline
A total of 12 months was designated for the completion of this scholarly project. The
planning began in August 2019. The proposal defense process was completed by mid-October
2019. Approval from the IRB was obtained by December 2019. The implementation phase of the
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nursing education was completed by the end of February 2020. The pretest assessment for the
staff nurses was completed in February 2020. The posttest assessment and staff nurse survey
were completed in February 2020. The use of IBM SPSS software allowed for a final evaluation
of the project in July 2020. Dissemination and presentation of the scholarly project was
completed in mid-July 2020. Efforts to present at the project site’s nursing research convention
will be made and other journals will be sought out for publication after the final project defense
has been successful.
Feasibility Analysis
The timing of this scholarly project intervention was formatted for feasibility purposes to
align with the time constraints of this scholarly project’s timeline. Necessary resources included
mainly DRMU personnel and technology for implementing the education, as well as the pretest
and posttest assessment and the concluding survey. Personnel to aid in the success of this pilot
educational intervention included the project leader, the inpatient diabetes educator, the DRMU
unit nurse manager, the DRMU clinical nurse specialist, the DRMU unit educator, participating
DRMU staff nurses, and data retrieval personnel. Technology that aided in the success of this
pilot educational intervention included Microsoft PowerPoint software, Excel spreadsheet
software, Word document software, and IBM SPSS software.
Required handouts were completed on paper by participating nursing and CNA staff.
Regarding specific costs, $170 was spent for the IBM SPSS software. An additional $300 was
utilized for printing and food distributed to participating nursing and CNA staff.
Data Analysis
The first measurable outcome was to increase staff knowledge about inpatient
hypoglycemic episodes. The hypothesized outcome was to be evidenced by a 10% increase on
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the scores of the posttest as compared to the scores of the pretest completed by the RN, LPN, and
CNA staff of the DRMU. This measurable outcome was evaluated utilizing IBM’s SPSS
software. The test scores from the pretest and the posttest were compared to obtain the
percentage of increased knowledge gained from the educational presentation on hypoglycemia.
Displayed in Table 4 the RN/LPN and CNA knowledge assessment was compared using
descriptive statistics, which included minimum values, maximum values, mean, and standard
deviation.
The second measurable outcome was to decrease the number of patient hypoglycemic
episodes after the nursing education intervention. This outcome would be evidenced by a
decrease in the number of inpatient hypoglycemic episodes (per 1000-patient-days) on the
DRMU during the 90 days following the educational intervention as compared to the number of
inpatient hypoglycemic episodes (per 1000-patient-days) on the DRMU during the 90 days prior
to the educational intervention. This measurable outcome was also evaluated utilizing Microsoft
Excel software. The hypoglycemic incidences were compared preintervention and
postintervention utilizing descriptive statistics displayed with bar graphs.
SECTION FOUR: RESULTS
Of the 57 staff members working on the DRMU, 45 participated in the educational
seminar. A total of 15 CNAs completed the CNA pretest, while 16 CNAs completed the CNA
posttest (Appendix J) and the CNA posteducation survey (Appendix K). A total of 29 RNs and
LPNs completed both the pretest and posttest (Appendix L). A total of 25 completed the
RN/LPN posteducation survey (Appendix M).
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Descriptive Statistics
The purpose of this scholarly project was to decrease hypoglycemia event incidence in
the inpatient setting by implementing a nursing educational intervention. Descriptive statistics
were utilized to analyze and compare preeducational knowledge and posteducational knowledge
to determine if a change in nurses’ knowledge occurred. Descriptive statistics were also utilized
to analyze and compare the results of preintervention hypoglycemia incidence and postintervention hypoglycemia incidence to determine if the education had an impact on incidence.
Demographics. Demographical data collected included age range, years of experience
working in the hospital, and years of experience working on the DRMU. Of the participating
CNAs, 57% had 3-5 years of experience working in the hospital, while more than 50% of
participating CNAs had 0-2 years of CNA experience specifically working on the DRMU. The
current age of participating CNAs revealed more than 50% between the ages of 18-24 years. The
majority of RNs and LPNs had between 0-9 years of experience working in the hospital, while
more than 40% of RNs had 0-2 years of RN experience working on the DRMU. The current age
of participating RNs revealed approximately 50% of participating nurses were between the ages
of 25-44 years. See Figures 1, 2, and 3 for complete descriptive statistics on the demographics of
the participating RN, LPN, and CNA staff.
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Years of RN/LPN Experience in an Inpatient (Hospital) Setting and DRMU

Comparison of RN Work Experience
Number of RN Persons
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Figure 1
Years of CNA Work Experience in an Inpatient (Hospital) Setting and DRMU
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Ages of Participating RN/LPNs and CNAs

Number of RN or CNA Persons

Age Comparison of RNs and CNAs
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Figure 3
The mean years of RN/LPN experience was 6 years as compared to 3.4 mean years of experience
for the CNAs. The mean years of RN/LPN experience on the DRMU was 4.3 years as compaired
to 2.2 years mean years of experience on the DRMU for the CNAs. The mean age for RN/LPNs
was 37 years as compared to 29 mean years of age for the CNAs.
Measurable Outcome 1
The first measurable outcome aimed to increase staff knowledge about inpatient
hypoglycemic episodes. Identical pretests and posttests were taken by the participating RNs,
LPNs, and CNAs on the DRMU before and after the educational program. The pretest and
posttest scores were analyzed and compared. The mean test scores of the participating CNAs
improved by over 7%. The mean test scores of the participating RNs and LPNs improved by
2.17%. Some scores for both RN and CNA tests were affected by questions left blank. The
lowest score for the posttest of participating RN/LPNs improved by 10%. See Table 1 for test
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score descriptive statistics. The proposed rate of increase did not occur, although the overall
knowledge increased for both groups.
Table 1
Test Score Descriptive Statistics

N
CNA Pretest Scores
CNA Posttest Scores

Minimum
15
43.00
16
57.00

Maximum
86.00
100.00

Mean
73.2000
80.3125

Std. Deviation
12.04871
11.73439

RN Pretest Scores

28

30.00

100.00

67.1429

17.18249

RN Posttest Scores

29

40.00

100.00

69.3103

17.30628

Valid N (listwise)

15

Notes: Std. Deviation= Standard Deviation, N=number of participants

Measurable Outcome 2
The second measurable outcome aimed to decrease the number of inpatient
hypoglycemic episodes after the nursing education intervention. Data from 90 days preeducation
and 90 days posteducation were completed.
The patient days for DRMU during the pre-intervention time period (11/11/19-2/8/20)
was 2,239. During this time period a total of 72 cases of hypoglycemia were reported, including
nine severe cases (<40mg/dL) and 63 non-severe cases (40-<70mg/dL). This resulted in 32.2
hypoglycemia cases occurring per 1,000 patient days within the DRMU prior to the educational
intervention. Additionally, 4.01 hypoglycemia cases per 1,000 patient days for severe cases
occurred during this preintervention time period.
The patient days for DRMU during the postintervention time period (02/23/20-05/23/20)
was 2,168. During this period a total of 80 cases of hypoglycemia were reported, including 10
severe cases (<40mg/dL) and 70 non-severe cases (40-<70mg/dL). Subsequently this resulted in
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36.9 hypoglycemia cases per 1,000 patient days within the DRMU after the educational
intervention. Also, there was an increase in severe cases with results of 4.6 hypoglycemia cases

occurring per 1,000 patient days. A decrease in hypoglycemia incidence was projected to be seen
after the educational seminar for RN, LPN, and CNA staff; however, the results revealed an
increase in hypoglycemia incidence within the posteducation data. See Figure 4 for information
on hypoglycemia incidence.
Hypoglycemia Incidence in Number of Occurrences
Hypoglycemia Incidence in Number of Occurences
90
80

80
72

70

70

63

60
50
40
30
20
10

9

10
0
Total

Non-severe

Pre-Intervention Hypoglycemia Incidence

Severe

Post-Intervention Hypoglycemia Incidence

Figure 4
Note: Pre-Intervention Time Period (11/11/19-2/8/20), Post-Intervention Time Period 02/23/20-05/23/20, N = number of
hypoglycemic events
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Hypoglycemia Incidence per 1,000 Patient Days

Incidence per 1000 Patient Days
40

36.9

35

32.3

32.2
28.14

30
25
20
15
10

4.01

5

4.6

0
Total

Non-severe

Pre-Intervention Hypoglycemia Incidence

Severe

Post-Intervention Hypoglycemia Incidence

Figure 5
There was in increase in overall inpatient hypoglycemic events during the
postintervention period of 14.6%. In addition, there was an increase in non-severe episodes and
severe episodes respectively by 14.8% and 14.7%. It was noted that there was not an
improvement in hypoglycemia incidence. This outcome was evidenced by an increased number
of inpatient hypoglycemic episodes (per 1,000-patient-days) on the DRMU. The pre-intervention
hypoglycemia incidence revealed a 32.2 per 1,000 patient day occurrence. The post-intervention
hypoglycemia incidence revealed a 36.9 per 1,000 patient day occurrence. Refer to Figure 5 for
complete description of hypoglycemia incidence comparison.
Results of RN/LPN and CNA Survey. A post-education survey was completed by both
groups to determine their comfort level with taking care of hypoglycemic patients on the DRMU.
RNs and LPNs completed six questions and the CNAs completed five questions. Lower scores
were seen in RN surveys surrounding comfort level (a) utilizing the SBAR while communicating
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with a physician, (b) reciting mechanism of action or rationale between the various types of
insulin as well as the peak of each kind of insulin (e.g., Lantus, Lispro/Humalog, NPH), and (c)
locating a copy of Centra’s most recent Hypoglycemia Protocol. See Table 2 for complete
descriptive statistics on RN and LPN post-education survey results.
Lower scores were also seen in the CNA surveys surrounding comfort level locating a
copy of the project site’s most recent Hypoglycemia Protocol. Generally, all participating CNAs
scored high on the posteducation survey results. See Table 3 for complete descriptive statistics
on CNA posteducation survey results.
RN/LPN Posteducation Likert-Ranking Survey

RN Posteducation Likert Ranking Survey 1-10
General level of comfort in understanding the different
factors that increase a patient’s risk for developing
hypoglycemia

Survey Question

General level of comfort in utilizing the SBAR while
communicating with a physician regarding a patient’s
glucose status
General level of comfort in identifying hypoglycemia and
which type of treatment is recommended based upon BG
value and NPO status
General level of comfort reciting mechanism of action or
rationale between the various types of insulin as well as
the peak of each kind of insulin (i.e. lantus,
lispro/humalog, NPH)
General level of comfort locating a copy of Centra’s most
recent Hypoglycemia Protocol
7

7.5

8

8.5

9

Survey Scoring 1-10

Figure 6

9.5

10
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CNA Posteducation Likert-Ranking Survey

CNA Posteducation Likert-Ranking Survey 1-10

Survey Question

General level of comfort in understanding the different
factors that increase a patient’s risk for developing
hypoglycemia
General level of comfort in utilizing the SBAR while
communicating with a physician regarding a patient’s
glucose status
General level of comfort in identifying hypoglycemia and
which type of treatment is recommended based upon BG
value and NPO status
General level of comfort reciting mechanism of action or
rationale between the various types of insulin as well as
the peak of each kind of insulin (i.e. lantus,
lispro/humalog, NPH)
General level of comfort locating a copy of Centra’s most
recent Hypoglycemia Protocol
7

7.5

8

8.5

9

9.5

10

Survey Scoring 1-10

Figure 7
Table 2
Descriptive Statistics on RN/LPN Posteducation Likert-Ranking Survey 1-10
N Minimum Maximum Mean
General level of comfort locating a
copy of Centra’s most recent
Hypoglycemia Protocol

25

General level of comfort reciting
mechanism of action or rationale
between the various types of insulin
as well as the peak of each kind of
insulin (i.e. Lantus, Lispro/Humalog,
NPH)

25

3.0

.0

Std. Deviation

10.0

8.60

1.97906

10.0

8.18

2.5449
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General level of comfort in
identifying hypoglycemia and which
type of treatment is recommended
based upon BG value and NPO status
General level of comfort in utilizing
the SBAR while communicating with
a physician regarding a patient’s
glucose status
General level of comfort in
understanding the different factors
that increase a patient’s risk for
developing hypoglycemia
General level of comfort in locating
either glucose tablets or amp of D50
on the DRMU
Valid N (listwise)

25

7.0

10.0

9.38

1.0536

25

5.0

10.0

9.00

1.5546

25

6.0

10.0

9.32

1.3140

25

8.0

10.0

9.68

.6272

25

Table 3
Descriptive Statistics on CNA Posteducation Likert-Ranking Survey 1-10

General level of comfort locating a copy of Centra's
most recent Hypoglycemia Protocol

N
16

Std.
Minimu Maximu
Deviatio
m
m
Mean n
4.00
10.00
8.6875 1.92246

General level of comfort in identifying hypoglycemia 16
and when to notify the nurse

9.00

10.00

9.7500 .44721

General level of comfort in charting the correct
16
percentage amount of a patient’s intake after a
mealtime
General level of comfort in understanding that glucose 15
tablets are the recommended treatment of
hypoglycemia that is between 41-70 mg/dL instead of
giving various food/drink to patient experiencing
hypoglycemia
General level of comfort for ensuring blood sugar has 15
been checked prior to the patient eating meal

8.00

10.00

9.8125 .54391

8.00

10.00

9.8000 .56061

8.00

10.00

9.6667 .61721

Valid N (listwise)

15
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SECTION FIVE: DISCUSSION
Implications for Practice
Implementing an educational seminar with case scenarios did not reveal an improvement
in hypoglycemia incidence; however, the education did reveal an increase in RN, LPN, and CNA
knowledge level. Lower test scores and survey scores aligned with RNs and LPNs discomfort
with understanding the various insulin mechanisms of action and correct insulin utilization.
CNAs scored high in identifying signs of hypoglycemia and were generally comfortable with
identifying hypoglycemia in BG values as well as correctly notifying RNs and LPNs of
hypoglycemia. It is interesting to note that although there was an increase in RN, LPN, and CNA
knowledge level, there was not an improvement in patient outcomes.
Along with other established hospital-acquired conditions (e.g., surgical site infections
(SSI), central-line associated bloodstream infections (CLABSI), catheter-associated urinary tract
infections (CAUTI), and ventilator-associated pneumonia (VAP), pressure ulcers, and falls),
hypoglycemia should be quantified and tracked by biannual reporting with standardized
benchmarks working to meet national standards. Developing a real-time incident reporting
system allowing for the possibility of counseling of nurses could potentially aid in the prevention
of future preventable errors (Szelc & Nicolaus, 2018).
Incident reporting requires detailed root cause analysis to be tracked on hypoglycemia
events. During root cause analysis of hypoglycemia incidence, Szelc & Nicolaus (2018)
evaluated the following: (a) blood glucose result, (b) the correction insulin order, (c) the
determination of the correction insulin dose based on the blood glucose result, (d) the
administration of the appropriate insulin dose if required, and (e) the time elapsed between the
blood glucose check and the insulin administration. Perhaps the development of an evidence-
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based root cause analysis tool for hypoglycemia could be implemented into hospitals for the
purpose of decreasing hypoglycemia incidence.
This DNP scholarly project’s educational seminar intervention had clinical significance
by improving nurses’ knowledge levels of hypoglycemia management, and it also contributes to
clinical practice by potentially being a tool for nurses to refresh their skills and knowledge
regarding hypoglycemia management within the hospital. Improving the knowledge of nurses
eventually leads to improved patient care although this was not exemplified in the posteducational time period comparison of hypoglycemia incidence. This project can be seen as
important to the project site hospital considering the hospital employs professional nurse
educators. The general adult inpatient population within the DRMU could benefit from the RNs’,
LPNs’, and CNAs’ improved knowledge level in a variety of ways, such as appropriate insulin
treatment times (under one-hour), improved hypoglycemia recognition, and more appropriate
hypoglycemia treatment choice for patient scenario.
An accurate indicator of an improvement in hypoglycemia incidence will be seen over
time. Continual auditing and monitoring of unit-specific progress would help keep the
engagement of the DRMU staff. Along with this, a team of stakeholders working to improve
outcomes would potentially identify more helpful process details to incorporate within the work
process of the DRMU to help attain the goal of a decreased hypoglycemia incidence rate.
A severe hypoglycemia incidence rate goal to work toward might be 3.5 to 3.75 per 1,000
patient-days. A mean severe hypoglycemia incidence rate seen in another EBP project working
to decrease hypoglycemia incidence revealed a 3.9 % per 1,000 patient days with a low severe
hypoglycemia incidence rate of 2.82 per 1,000 patient days and a high severe hypoglycemia
incidence rate of 5.46 per 1,000 patient days (Szelc & Nicolaus, 2018). It may be helpful to note
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that within Szelc and Nicolaus’ EBP project, severe hypoglycemia incidence reports were
irregular, fluctuated drastically, and did not show a generally consistent downward trend even
with root cause analysis and processes in place to council nurses about patient care errors
relating to insulin and hypoglycemia occurrence.
It is important to note that this scholarly project did not contain any conflicts of interest
throughout the implementation phase. Furthermore, no biases were noted during the intervention
or data evaluation phase of this study.
Limitations
During the post-education data collection time period, the COVID-19 pandemic evolved,
mandating much of the RN, LPN, and CNA bedside staff to follow ever changing rules and
protocols. No root cause analysis was completed for the hypoglycemia events. This was in part
due to a lack of funding from the project hospital site to allocate sufficient resources to complete
these root cause analyses.
Due to the lengthy process of data extraction from the information request system,
scheduled reports delivered to the DRMU staff were not completed to help keep the DRMU staff
engaged. No continued surveillance or continued education was completed after the educational
seminar sessions were completed by the project leader. The implementation was conducted by
the project leader and there was little collaboration with the project team while waiting for the
post-education hypoglycemia data results. There could have been some benefit from
collaboration with internal experts (e.g., Quality, Risk, and Safety Departments and pharmacy
staff), especially if analyzing the root cause of critical hypoglycemia, insulin error, and insulin
were part of this project’s implementation strategy.
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The project site diabetic educator APN suggested future evaluation regarding common
causes for patients experiencing hypoglycemic events. This project also did not focus on patient
knowledge deficits and the results did not account for hypoglycemia caused from variables
related to patient population rather than caretakers. With the anonymity of nurses maintained, a
correlation of nurses with poor testing scores and higher patient hypoglycemia occurrence could
not be proven.
In addition to these limitations, it was mentioned by a DRMU staff nurse that the issue of
hypoglycemia occurrence occasionally stems from physicians continuing home doses of insulin
during an admission for a patient requiring NPO status (e.g., patient with gastroparesis
diagnosis). This DNP scholarly project did not include education to providers caring for patients
on the DRMU. Perhaps if root cause analyses were conducted for the majority of hypoglycemia
cases, some hypoglycemia cases (e.g., a physician continuing an inappropriate insulin regimen)
could be prevented with simple education to physicians.
Sustainability
It is known that the health care environment and its priorities affect sustainability of
projects and systems. Considering the post-education period hypoglycemia incidence did not
reveal the proposed decrease from the educational seminar intervention, it will be the
responsibility of the DRMU staff manager and APN diabetic educator to adopt the education into
a routine opportunity for the DRMU nursing staff. The project leader plans to transform the
educational seminar into PowerPoint format for bedside nurse viewing and offer to share it with
the DRMU staff manager and APN diabetic educator. Making the PowerPoint available for
nurses on the project site hospital website may be of benefit for nurses interested in revisiting the
educational material presented.
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Prior to the initiation of this EBP scholarly project, the APN voiced a suggestion that the
project site hospital would need to redistribute resources to make root cause analysis for
hypoglycemia occurrence possible on the DRMU. Root cause analysis would allow for finding
patterns of hypoglycemia occurrence as well as real-time nurse counseling regarding errors.
During follow-up communication after the scholarly project intervention, the DRMU unit
manager and clinical nurse specialist (CNS) at the project site revealed a new program organized
mid-June 2020 to work on root cause analysis for hypoglycemia incidence. While working
toward a diabetes specialty certification, the project site’s CNS is able to gain needed
certification hours and has simultaneously become an invaluable resource to the project site
hospital in leading the new program, which is entitled Hypo-huddles.
Hypo-huddles is a sustainable program involving an interprofessional approach to
uncovering the ongoing hypoglycemia events within the hospital. The CNS collects documents
completed by the bedside nurses, enters meaningful data into a Microsoft Excel spreadsheet,
analyzes trends, and plans to provide focused educational opportunities for the healthcare team.
The information included in the data included much of the SBAR communication information
(i.e., glucose values surrounding hypoglycemia event, GRF value, Creatinine value, recent
medication order changes, meal intake, meal percentage, treatment given to patient, if MD was
notified, time of last insulin dose, type of insulin administered, and amount of insulin
administered). Oftentimes the CNS stated that a discussion occurs between the bedside nurse, the
unit charge nurse, the physician, and herself. Hypo-huddles is a meaningful step towards a realtime analysis of hypoglycemia events with the goal of remaining an ongoing program with no
stop date. The CNS stated that quarterly hypoglycemia incidence reports will also be collected to
better examine future trending of improvements in hypoglycemia incidence rates on the DRMU.
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Dissemination Plan
This DNP scholarly project intervention improved the knowledge level of the DRMU
RNs, LPNs, and CNAs, although it did not prove to decrease the occurrence of hypoglycemia. It
may prove to be useful in annual mandatory nurse education throughout the hospital or to be
available for RNs, LPNs, and CNAs through the hospital’s website resource section. Along with
disseminating these project results to the DRMU staff, a manuscript focused on the educational
content has been formed in a case study format for publication in the American Nurse Journal.
Additionally, the project leader will work to present a poster at the project site’s annual research
convention. The project leader will also ensure this scholarly project manuscript is available to
the project site’s nursing research council and all project site’s clinical nurse specialists.
Conclusion
Hypoglycemia is associated with increased morbidity, mortality, and hospital length of
stay. Case-based learning and unit-based lectures in this scholarly project were seen to improve
knowledge levels of RN, LPN, and CNA staff without a positive effect on hypoglycemia
incidence. Decreasing inpatient hypoglycemia incidence within a hospital is multifactorial and
may require a root cause analysis team to address individual hypoglycemia events.
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Appendix A
Evidence Table

Article Title, Author,
etc. (Current APA
Format)

Abdelhafiz, A. H., &
Sinclair, A. J. (2018).
Deintensification of
hypoglycemic
medications-use
of a systematic review
approach to highlight
safety concerns in older
people with type 2
diabetes.

Study
Purpose

Sample
(Characteris
tics of the
Sample:
Demographi
cs, etc.)

Methods

Study
Results

The purpose
of this study
was to
uncover
patient
attributes for
whom
deintensificati
on of
hypoglycemic
medications
was
appropriate
and to
determine
the outcome
of medication
deintensificati
on.

Five studies
included in
the review
were articles
that
described
characteristic
s of patient
who were
suitable for
deintensificat
ion of
medical
therapy. Five
additional
articles
included
were articles
that had

Medline,
Google
scholar and
EmBase
search using
keywords
relating to
diabetes
mellitus,
polypharma
cy,
hypoglycem
ia,
hospitalizati
on,
deintensifica
tion,
deprescribin
g and

Often patients
with
hypoglycemic
episodes are
elderly, have
renal
impairment,
and dementia.
Reduction,
simplification
, or even
complete
withdrawal of
hypoglycemic
medications
can feasible
without
deterioration
of glycemic

Level of
Evidence
(Use
Melnyk
Framewo
rk)
Level 5:
evidence
from
systematic
reviews of
descriptiv
e and
qualitative
studies

Study
Limitations

There are no
official
guidelines
on how to
deescalate
medical
therapy for
managing
BG in
patients that
have risk
factors for
being at
increased
risk for
hypoglycem
ia. Though
this is
known, this

Would Use
as Evidence
to Support
a Change?
(Yes or No)
Provide
Rationale.
Yes, being
aware of
these key
associations
in patients
more prone
to
hypoglycem
ic events
may help
medical
teams
increase
awareness
of high-risk
patients in
regard to
having
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Borzì, V., Frasson, S.,
Gussoni, G., Di Lillo,
M., Gerloni, R.,
Augello, G., …
Fontanella, A. (2016).
Risk factors for
hypoglycemia in
patients with type 2
diabetes, hospitalized in

The purpose
of this study
was to
analyze
incidence of
hypoglycemia
and related
risk factors in
a sample of

outcome data
of when
patient’s
medical
therapy was
deescalated.
Demographic
s of patients
included in
these studies
were often
adult
patients,
advanced in
years, with a
long history
of T2D, and
on a current
treatment
regimen to
manage their
T2D. No
specific age
ranges noted.
Included in
this study
were 53
internal
medicine
units over
Italy. The
sample data
was taken

reduction,
simplificatio
n or
withdrawal
of
hypoglycem
ic
medications.

control.
Hospital
admission
rates are more
common for
hypoglycemia
rather than
hyperglycemi
a. Intensity of
medication
regimen
should be
completed to
maintain
HbA1c of
7%.

Chart
reviews and
surveys
were taken
before and
after an
educational
intervention
aimed at the

This study
found an
association
between
hypoglycemia
and increased
in-hospital
mortality.
Also, an

article
hypoglycem
recommends ic events.
guidelines to
be formed
on the
process of
the deintensificati
on of
glucose
management
in patients
with safety
concerns.

Level 6:
The
qualitative populations
study
seen in this
study was
not
randomized
and
therefore
data

Yes, this
study’s
findings
show
evidence to
monitor for
hypoglycem
ia more
closely in
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internal medicine wards:
Findings from the
FADOI-DIAMOND
study

internal
medicine unit
patients. Also,
this study
completed an
educational
outreach visit
to the
participating
health
organization
sites.

from March
2011 to
March 2012.

physicians
and nurses
in 53 (IMU)
units. The
characteristi
cs
associated
with
hypoglycem
ia
occurrence
were
analyzed by
using a
multivariabl
e logistic
regression
analysis.

Chamberlain, J. J.,
Rhinehart, A. S.,
Shaefer, J., Charles, F.,
& Neuman, A. (2016).
Diagnosis and
management of
diabetes: Synopsis of
the 2016 American
Diabetes Association
standards of medical
care in diabetes.

The purpose
of this study
was to discuss
eight
important
topics and for
the American
Diabetes
Association
(ADA) to tell
about the
latest
evidencebased

This study
was not
limited to
discussing
methods of
caring for
diabetes in
adults.
Children and
pregnant
women were
also included
in various

The ADA
Professional
Practice
Committee
performed
a systematic
search on
MEDLINE
to revise or
clarify
recommendations
based on
new

association
between
advanced age,
renal
impairment,
cognitive
dysfunction,
and
hypoglycemia
occurrence in
the inpatient
setting was
found.

suggesting
basal bolus
insulin
regimens
over sliding
scale insulin
regimen
needs to be
held with
caution.

patients
aged over
75, as well
as impaired
renal
function or
cognitive
decline.
Also, there
is also a
recommend
ation to add
hypoglycem
ia into
quality
metrics for
diabetes
managemen
t.
Hypoglycemi Level one: Some
Yes, the
a is defined as a clinical
information American
<70 mg/dL.
guideline included in
Diabetes
Inpatient
based on
this article is Association
glucose
systematic under the
is a
targets of
reviews
rating “E”
reputable
140-180
for expert
resource for
mg/dL are
opinion.
data
recommended
This is
regarding
for most
lower than a definitions
noncritical
level 1 level about
and critical
of evidence. glucose,
patients.
Reader must target
Some cardiac
decipher the ranges for
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recommendati sections of
ons. Some of
this article.
the topics
included
glycemic
targets,
medical
management,
hypoglycemia,
cardiovascular
risk factor
management,
and inpatient
diabetes
management.

evidence.
The
committee
assigns the
recommendatio
ns a rating
of A, B, or
C,

surgery
patients may
have target
ranges of 110140 mg/dL, if
it can be
achieved
without
significant
hypoglycemia
. Higher
glucose
ranges are
accepted in
certain
populations,
i.e. terminally
ill patients.
An insulin
regimen
with basal,
nutritional,
and correction
components
(basal-bolus)
is the
preferred
treatment for
patients with
good
nutritional
intake (A
rating). Only

correspondi
ng rating
allotted to
the
information
gleaned
throughout
the article.

glucose
control, and
information
regarding
hypoglycem
ia.
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Christensen, B.,
Gotfredsen, A., &
Nørgaard, K. (2017).
Efficacy of basal-bolus
insulin regimens in the
inpatient management of
non-critically ill patients
with type 2 diabetes: A
systematic review and
meta-analysis

The purpose
of this study
was to assess
the
efficacy and
safety of
basal-bolus
insulin (BBI)
regimens for
the inpatient
management
of noncritically ill
patients with
type 2
diabetes.
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sliding scale
insulin is not
recommended
. Taking the
BG
immediately
before meals
is important.
Having meal
plans with
consistent
carbohydrate
amounts can
aid in insulin
dosing around
meal time.
Most patients A search
Level one:
Basal-bolus
included in
was
insulin in the metathe chosen
completed
analysis
inpatient
studies were using
diabetes
T2D patients MEDLINE, management
located in
EMBASE,
results in
non-ICU
Scopus, and significantly
settings on
the
lower mean
some
Cochrane
daily
regimen of
Library. The BG than
insulin. Some search terms sliding scale
patients
included
insulin but is
included had were: type 2 associated
Type I
diabetes,
with
Diabetes,
hyperglyce
increased risk
some had
mia,
of mild
undiagnosed
hypoglycemia

Only a few
RCTs have
been
published on
this subject.
This has
resulted in
the risk of
bias and
complicated
comparison
methods for
looking at
included
studies.

Yes, this
metaanalysis had
meaningful
points in
regard to
inpatient
hypoglycem
ia. Evidence
presented
regarding
factors
associated
with higher
risk of
hypoglycem
ia should be
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diabetes with hospitalizati
hyperglycemi on,
a.
inpatient,
insulin,
basal-bolus,
and sliding
scale. Five
studies were
RCTs, two
were
observationa
l,
prospective
studies
with
historical
controls, 5
were
retrospectiv
e studies.

. No
significant
increase in the
incidence of
SH was found
in BBI versus
SSI.
Hypoglycemi
a is associated
with
increased
length of stay
in the
hospital.
Increased
glycemic
variability is
associated
with
increased
length of stay
for patients
with T2D.
Patients
insulin naïve
compared
with patients
with a long
history of
having
diabetes are
less
susceptible to

well known
in medical
workers in
the inpatient
setting.
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Cruz, P., Blackburn, M.
C., & Tobin, G. S.
(2017). A systematic
approach for the
prevention and
reduction of
hypoglycemia in
hospitalized patients.

The purpose
of the review
was to
provide an
overview of
successful
methods of
predicting and
preventing
inpatient
hypoglycemia
.

Of studies
included in
this article,
adult
populations
in the
inpatient
hospital
setting were
included.
These were
non-pregnant
adults.

Engle, M., Ferguson, A.,
& Fields, W. (2016). A
journey to improved
inpatient glycemic
control by redesigning

The purpose
of this study
was to
redesign
a hospital
meal delivery

The study
took place in
a 540-bed
hospital in
California
which was

A
systematic
review of
descriptive
and
qualitative
studies was
found
utilizing the
following
key words:
“inpatient
hypoglycem
ia”,
“inpatient
diabetes”,
“insulin
therapy”,
“prediction
and
prevention
of
hypoglycem
ia”.
2 pilot
nursing
units were
included
before
making the

hypoglycemia
during insulin
treatment.
Processes of
POC testing,
meal tray
delivery, and
insulin
administration
all are
associated
with reduced
hypoglycemic
events. Also,
virtual
diabetes care
for high-risk
patient was
associated
with a
reduction of
SH.

Level 5:
systematic
review of
descriptiv
e and
qualitative
studies,
no RCT

Streamlining Level 6:
BG check,
qualitative
rapid insulin
study
administration
time, and
meal delivery

No
explanation
of cost
savings for
any SH
incidence
reduction
was noted in
the study.

Yes,
evidence
revealed
some
feasible
ways to
implement
change in
decreasing
hypoglycem
ic events.

There was
an insulin
protocol
change that
occurred at
the same

Yes, the
evidence
revealed
meaningful
results
revealing
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meal delivery and
insulin administration.

process to
shorten the
interval
between BG
monitoring
and insulin
administration
and to
improve
glycemic
control
through this
new process.

employed
with more
than 1100
nurses. In
2013 and
2014, there
were 7,000
diabetic
patients. 75%
of the
diabetic
patients were
on an insulin
protocol and
25% were on
an NPO
insulin
protocol.

new process
systemwide. All
patients
receiving
mealtime
insulin were
included in
the data
analysis,
even if they
did not have
an official
diagnosis of
diabetes. If
not
receiving
mealtime
insulin, the
patient was
not included
in this new
process. The
new process
began with
the dietary
tray
preparation
and ended
with the
nursing unit.
Institutional
review

by the beside
nurse improve
glycemic
control in
inpatient
setting. Also,
with this new
process in
place, a
downward
slope in
hypoglycemic
events was
noted, though
it ranged from
3.2% of
patients to
5.6% of
patients.

time as this
meal
delivery
system
change. This
insulin
protocol
change
could have
influenced
the overall
improvemen
t of the
glycemic
control.

improveme
nt in
glycemic
control with
a new meal
delivery
process.
There may
be
implications
of using
Lewin’s
change
theory as a
theoretical
framework
to help
identify
useful
methods for
successfully
implementi
ng change.
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Fonseca, V., Chou, E.,
Hsing-Wen Chung, &
Gerrits, C. (2017).
Economic burden of
hypoglycemia with
basal insulin in type 2
diabetes.

The purpose
of this study
was to
identify risk
factors with
hypoglycemia
and to assess
the economic
burden caused
by
hypoglycemia
.

Griffing, K. L. (2016).
Hypoglycemia
prevention in hospital

The purpose
of the study
was to
increase

board
approval
was granted
for this
quality
improvemen
t project.
Adults with
Retrospectiv Hypoglycemi
T2S on oral
e cohort
a-related
anti-glycemic study
medical
drugs who
expenses are
were started
great. There
on a basal
was seen to
insulin
be a greater
therapy were
burden of
followed and
complications
financial
and
burden was
comorbidity
assessed with
associated
the patients
with
that had
significantly
hypoglycemi
higher
c events and
healthcare
compared to
utilization and
the patients
cost.
that did not
have
hypoglycemi
c events.
Two
Two
Postdifferent
retrospectiv intervention
samples were e data
of a protocol
collected
collections
that
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Level 4:
retrospecti
ve cohort
study

One
limitation of
this study
was the
difficulty of
establishing
a
relationship
between
glycemic
control and
hypoglycem
ia.

Yes,
understandi
ng the vast
economic
burden of
hypoglycem
ia can give
stake
holders
perspective
on why a
scholarly
project
focusing on
decreasing
hypoglycem
ia is
important.

Level 6:
single
descriptiv
e study

The analysis
of data was
completed at
one facility.

No,
however
along with
other higher
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patients: A quality
improvement
project to prevent severe
and recurrent
hypoglycemia.

patient safety
by
implementing
changes to
decrease the
risk of
hypoglycemia
or increased
BG variability
in the hospital
setting.

based off of
1,000 patient
hospital days.
The sample
inclusion was
that the
patients were
to be an
adult, nonpregnant, and
an inpatient
at the time of
the
hypoglycemi
c event.

on
hypoglycem
ic events
within a 23day period
of time on
inpatient
nonpregnant
adult
patients
were
conducted
in years
2009 and
2014. The
retrospectiv
e study in
2014 was
after the
protocol and
education
intervention
was
implemente
d.

Helmle, E., Dechant, L.,
& Edwards, L. (2019).

The purpose
of this study
was to outline

Demographic A two-year
s of
period was
inpatients
used, 1-year

proactively
treated the SH
event, the
incidence of
multiple
hypoglycemic
events in the
same patient
decreased
from 5.02 per
1,000 patients
to 1.67 per
1,000
patients. After
the education
was
disseminated
about
sulfonylureas
usage in the
hospital
setting,
hypoglycemic
events from
sulfonylureas
decreased
from 3.55 per
1,000 to 0.67
per 1,000
patients.
BBI
Level 6:
prescriptions
single
were

The cause of
hypoglycem
ia is
multifactoria
l resulting in
a subjective
assignment
of the
precipitating
factor
causing the
hypoglycem
ia.

levels of
evidencebased
research,
this
evidence
could
support the
developmen
t of
methodolog
y in
conducting
retrospectiv
e studies
focused on
hypoglycem
ic events.

This
implemente
d

Yes,
potentially
having
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Implementation of a
multidisciplinary
educational strategy
promoting basal-bolus
insulin therapy improves
glycemic control and
reduces length of stay
for inpatient adults with
diabetes.

and explain
the
methodology
of a quality
improvement
intervention
which
implemented
a basal-bolus
insulin
therapy
regimen
aiming to
improve
glycemic
control for
inpatient
diabetics.

included in
this study
were not
defined other
than being
admitted into
the hospital,
and requiring
insulin
therapy.
There were
6,999
patients
included in
the preimplementati
on data and
8,838
patients
included in
the postimplementati
on data.

for preimplementat
ion data,
and 1-year
for postimplementat
ion data.
The
intervention
was to
implement a
multidiscipli
nary
educational
intervention to
promote the
reasons to
use BBI
instead of
SSI for
select
patients.
Educational
tools
like
multidiscipli
nary
seminars,
pocket
cards, and
Web-based
teaching

increased by
18.7%. SSI
prescriptions
decreased by
31.3%. There
was a 13%
higher intarget BG
range in
patients
treated with
BBI than with
SSI. There
was a 10%
shorter
hospital stay
for patients
treated with
BBI than
when
compared to
patients
treated with
SSI.

descriptiv
e study

intervention
was only
completed in
one
healthcare
setting.
Disseminati
on of this
intervention
and analyses
of outcomes
could
strengthen
this
particular
intervention.

nursing
pocket cards
available
and
physician
pocket cards
available
could
improve
glycemic
control with
implementi
ng BBI.
Switching
from SSI to
BBI therapy
does not
decrease
hypoglycem
ic
incidence.
However,
the
statistical
evidence
was
meaningful
in that a
BBI therapy
can improve
glycemic
control in
the inpatient
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Kulasa, K., & Juang, P.
(2017). How low can
you go? Reducing rates
of hypoglycemia in the
non-critical care hospital
setting.

The purpose
of this study
was to is to
examine
methods of
reducing
incidence of
hypoglycemia
in the noncritical
care hospital
setting.
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tools were
included in
the
intervention.
No specific
MetaThere is no
Level 5:
demographic synthesis
standardized
metas were
study
metric or
synthesis
mentioned
benchmarking
other than
method for
having a nontracking
critical care
inpatient
setting focus
hypoglycemia
for the
set by The
article’s
Joint
discussion.
Commission,
CMS, or the
National
Quality
Forum
(NQF).
Hospitals
often create
their own
methods of
tracking
hypoglycemia
.

This
systematic
review does
not compare
studied
reviewed
and there is
no statistical
analytical
portion
incorporatio
n in this
study.

setting and
decrease
length of
stay.
Yes, the
synthesis of
evidence
supports
this
scholarly
project by
conclusions
of the study
recommendi
ng to
Having
reliable
metrics, the
ability to
compare
performanc
e
with other
institutions
and
targeting the
most
common
causes of
iatrogenic
hypoglycem
ia.
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Mathioudakis, N.,
Everett, E., Routh, S.,
Pronovost, J., Yeh, H.,
Golden, H., & Saria, S.
(2018). Development
and validation of a
prediction model for
insulin-associated
hypoglycemia in noncritically ill hospitalized
adults

The purpose
of this study
was to
develop and
validate a
multivariable
prediction
model for
insulinassociated
hypoglycemia
in noncritically ill
hospitalized
adults.

Study
Crosscompleted
sectional
within Johns study
Hopkins
Hospital, a
1300-bed
tertiary care
academic
medical
center in
Baltimore,
Maryland.
Information
from 128,
657 inpatient
days were
collected
where at least
1 unit of
subcutaneous
insulin was
administered
in the
absence of
intravenous
insulin, total
parenteral
nutrition, or
insulin pump
use (index
days).

Hospitalized
patients at
risk of insulin
associated
hypoglycemia
can be
identified
using
validated
prediction
models,
which may
support the
development
of real-time
preventive
interventions.

Level
3: Control
led trial

One
limitation
was that the
prediction
tool predicts
within a
timeframe of
24-hours,
not upon
real time BG
levels. This
makes the
tool slower
moving.

Yes,
presents
strong
evidence
that there
are
associations
and
causative
factors
contributing
to
hypoglycem
ia. Using
this known
data to form
a predictive
tool can be
helpful in
forming
proactive
care to
avoid
potentially
harmful
hypoglycem
ic events.
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Mattishent, K., & Loke,
Y. K. (2018). Detection
of asymptomatic druginduced hypoglycemia
using continuous
glucose monitoring in
older people –
systematic review

The purpose
of this study
was to review
of the use of
continuous
glucose
monitoring
(CGM) in
older patients,
in
order to
consolidate
the evidence
and to detect
asymptomatic
drug-induced
hypoglycemia
.

Nine studies
were
included with
a total of 989
participants
being looked
at in this
study. The
mean age of
the
participants
was 70 years
old.
Participants
were located
in
North
America,
Japan,
Canada,
Germany and
the
Netherlands.

Three
databases
(Web of
Science,
Ovid SP
MEDLINE
and
EMBASE)
were
searched
from
January
2010 to June
2017.
Observation
al studies
and RCTs
with topics
of CGM in
older
diabetic
patients who
were not
hospitalized
were
chosen.

CGM can
provide good
information in
the process of
avoiding
harm from
hypoglycemia
but still
maintaining
adequate
glucose
control. CGM
frequently
picks up
asymptomatic
hypoglycemic
episodes in
older patients
with diabetes.
Users
of CGM
report
improved
well-being,
and reduction
of diabetesrelated stress.

Level
five:
systematic
review of
a mix of
observatio
nal and
RCT
studies

The studies
included
were very
heterogenou
s, which
limited an
organized
comparison
of studies.
Only
Englishlanguage
articles were
included.
Some
studies
limited the
generalizabil
ity to the
general
older
population
with
diabetes due
to some
select
grouping of
participants
included in
the studies.

No, this
study did
not discuss
CGM in the
inpatient
setting. This
study had
good data
about CGM
and elderly
diabetic
populations.
This is
pertinent,
considering
elderly
diabetic
patients are
at increased
risk for
hypoglycem
ic events in
the inpatient
setting. This
study could
potentially
support
further
studies to be
conducted
to look at
associations

75

INTERVENTION FOR INPATIENT HYPOGLYCEMIA

Pathak, R. D.,
Schroeder, E. B.,
Seaquist, E. R., Chan
Zeng, Lafata, J. E.,
Thomas, A., … Zeng, C.
(2016). SH requiring
medical intervention in
a large cohort of adults
with diabetes receiving
care in US integrated
health care delivery
systems: 2005-2011.

The purpose
of this study
was to
quantify the
burden of SH
requiring
medical
intervention
in diabetic
patients in the
emergency
department or
inpatient
setting across
the United
States.

The cohort
study
included
917,440
adults who
were
participating
in
SUrveillance,
PREvention,
and
ManagEment
of Diabetes
Mellitus
(SUPREMEDM) network
sites from

Out of the
11 different
health
organization
participating
in
SUPREMEDM, there
were over 1
million
patients
with
diabetes.
917,440 of
these
diabetic
patients met
the

Ranges of SH Level 4:
was as high as cohort
1.59 events
study
per 100
person-years
to a low of
1.37 events
per 100
person-years.
Persons aged
75 years and
older had the
highest rates
of SH.
Patients aged
20-44 years
had a higher
incidence of

The results
of this study
may
potentially
not translate
to other
patients that
do not fit
within the
SUPREMEDM and
inclusion
criteria.
Definitions
of
hypoglycem
ic events
only

between
CGM
recorded
hypoglycem
ic episodes,
duration of
time in
hypoglycem
ic
range and
cognitive
and
cardiovascu
lar
outcomes.
Yes, there is
strong
statistical
data
included
within this
study. The
large cohort
that was
examined in
this study
strengthene
d the
statistical
findings in
this study.
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years 2005 to
2011.

eligibility
criteria.

hypoglycemia
than
compared to
patients aged
45-64 years.
Methods to
reduce risk of
hypoglycemia
in high-risk
patients are
needed. Risk
factors for severe
hypoglycemia
include: CHF,
CKD, CVD,
depression,
advancing
age, and
treatment
with insulin,
sulfonylureas,
or b-blockers.

included
events
occurring in
the
emergency
department
and inpatient
settings.
This could
make
comparing
this study to
other studies
difficult, if
the
definition of
hypoglycem
ia is
different. If
the patient
had a
hypoglycem
ic event
outside of
the
SUPREMEDM system,
it was not
included
within the
study’s data.
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Pearson, Reiland,
Meara, Brown, Fedraw,
& Mapes (2016).
Improving glycemic
control and insulin
ordering efficiency for
hospitalized patients
with diabetes through
carbohydrate counting.

The purpose
of this study
was to
improve
glycemic
control in
hospitalized
patients with
diabetes
through a
more efficient
and safer
mealtime
insulin dosing
system.

Rajendran, R., &
Rayman, G. (2014).
Serious harm from
inpatient hypoglycemia:
A survey of hospitals in
the UK.

The purpose
of this study
was to learn
the incidence
of serious
harm to
inpatients

Two
locations
were
involved in
the study’s
interventions.
One location
was a 19-bed
general
surgery unit,
had a high
percentage of
post partial
or complete
pancreatecto
my patients.
The other
location was
a 37-bed cardiovascular
(CV) surgery
unit, most
patients had
type 2
diabetes.
41 out of 142
Trusts
participated
in the
National
Diabetes
Inpatient

Qualitative
study

The study’s
postintervention
statistics
revealed an
improvement
of mean
glucose level
from 188
mg/dL to 137
mg/dL. There
was no
hypoglycemia
reported postintervention
and provider
satisfaction
rates were
improved.

Level 6:
A limitation
qualitative of this study
study
was that the
accuracy of
basal insulin
was not
evaluated.
Also the
study’s
samples
sizes were
small.

Yes, this
study
supports the
notion that
understandi
ng
carbohydrat
e counting
is effective
in
improving
staff
satisfaction
and
confidence
in hospital
mealtime
insulin
dosing.

quantitative
study

Results
revealed that
12 serious
adverse
events with
three deaths
occurred over

Level 6:
quantitati
ve study

Yes, this
article
supports the
notion that
efforts to
work
against

101 Trusts
did not
participate
in the audit.
Of the 41
participating
Trusts, only
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Rushakoff, J., Sullivan,
M., MacMaster, W.,
Shah, D., Rajkomar, A.,
Glidden, V., & Kohn, A.
(2017). Association
between a virtual
glucose management
service and glycemic
control in hospitalized
adult patients: An
observational study.

with diabetes
from
hypoglycemia
.

Audit in the
UK.

The purpose
of this study
was to
determine
whether a
virtual
glucose
management service
(vGMS) could
be associated
with
improved
inpatient glycemic control.

Three
University of
California,
San
Francisco,
hospitals
were
included and
all nonobstetric
adult
inpatients
who
underwent
point-of-care
glucose
testing and

a 1-year
period.

A crosssectional
analysis was
completed
of three
different 12month
periods.
These
periods
included:
pre-vGMS,
transition,
and vGMS.

Implementati
on of the
vGMS was
associated
with
decreases in
hyperglycemi
a and
hypoglycemia
.
Hypoglycemi
a incidence
was 36%
lower with the
vGMS than
pre-vGMS.
Pre-vGMS

Level
four:
crosssectional
analyses
study

half of the
Trusts were
confident
that the
events
reported to
the diabetes
team was
comprehensi
ve and
accurate.
This reveals
a strong
potential for
underreporting.
Information
was not
collected on
patients
concurrent illnesses
and
treatment or
physicians'
responses to
the vGMS
notes.

hypoglycem
ic events
can affect
end
mortality in
diabetic
patients.

Yes, this
study
revealed
meaningful
outcomes
with an
intervention
focused on
improving
glycemic
control.

79

INTERVENTION FOR INPATIENT HYPOGLYCEMIA
who either
had 2 or
more glucose
measurement
of 225 mg/dL
or greater
and/or one
level of < 70
mg/dL were
considered
for this
study’s
intervention
of vGMS.
There was
roughly a
335 to 349
patients
census. 28 to
32% of these
patients were
glucosemonitored.

there were 40
severe
hypoglycemic
events
(,40mg/dL),
and during the
vGMS period
there were 15
hypoglycemic
events (or
from 0.78 per
100 patients
per day to
0.49 per 100
patients per
day to).
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Szelc, K., & Nicolaus,
L. (2018). Internal
experts collaborate to
reduce critical
hypoglycemia
and insulin errors and
improve insulin
administration timing.

The purpose
of this study
was to
decrease the
hypoglycemic
event
incidence in
an inpatient
setting after
using a root
cause analysis
to form a path
for
interventions.

The
University of
Pittsburgh
Medical
Center’s
Passavant
Hospital is
where this
study took
place. The
chart audit
looked
through 12
units within
this hospital.

A clinical
decision
support
software
was used in
combination
with the
EMR to do
chart audits
and find the
incidence
rate of
insulin
coverage
errors that
result in
hypoglycem
ic events.

The following Level 6:
are specific
quantitati
work
ve study
processes that
were changed
to decrease
hypoglycemic
event
incidence:
delaying
evening snack
delivery,
reducing the
time lag
between
glucose
monitoring
and insulin
administration
,
standardizing
meal delivery
timing.

Timmons, G.,
Cunningham, G.,
Sainsbury, R., & Jones,
C. (2017). Inpatient

The purpose
of this study
was to better
understand

Out of
28,353
patients with
T2D with

This
quantitative
study used
informatics

The results of
the statistical
analysis
revealed high

Level 6:
single
descriptiv
e study

There was
no control
group unit
included in
this study.
This is only
one study
that
implemente
d
intervention
s in one
hospital.

No, there is
no
statistically
synthesized
information
from all the
data
retrieved
from this
study.
However,
this study
could
support the
notion that
many expert
personnel
should be
involved
within a
quality
improveme
nt project
for reducing
the
incidence of
hypoglycem
ia within the
hospital.
The study is Yes,
limited by
statistical
the
evidence
retrospective reveals that
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glycemic variability and
long-term mortality in
hospitalized patients
with type 2 diabetes.

the
associations
between
inpatient
glycemic
variability and
long-term
mortality in
patients with
type 2
diabetes
mellitus.

one or more
admissions
who had a
capillary BG
monitoring
within one of
the eight
hospitals
included in
the analysis
between
January 2009
and January
2015, 3,165
patients were
identified as
having
glucose
variability.

Abbott
Precision
Web
glucose
monitoring
system and
the help of
the clinical
laboratory
service to
retrieve data
for analysis.
The
following
information
was
included in
the analysis:
gender, age,
number of
hypoglycem
ic episodes,
years of
having T2D,
number of
admission
days, and
the median
inpatient
glucose.
There was a
case and a
control

inpatient
glycemic
variability is
independently
associated
with excess
mortality, in
patients with
type 2
diabetes
mellitus on
long-term
outpatient
follow-up.
Patients with
higher CBG
and less
glucose
variability
had less end
mortality
within the 6year followup.

design and
lack of
including
other
markers of
illness
severity in
the data. The
glucose
variability is
unknown if
it occurs
within the
acute illness
only or if it
is a good
picture of
the patient’s
glucose after
hospital
discharge as
well.

glucose
variability is
an
important
factor to
consider in
glucose
managemen
t in the
inpatient
setting. This
evidence
could
support a
protocol
working to
prevent
subsequent
hypoglycem
ic events
with a
proactive
treatment
regimen of
starting D10
IV
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Viana, M. V., Viana, L.
V., Tavares, A. L., & de
Azevedo, M. J. (2018).
Insulin regimens to treat
hyperglycemia in
hospitalized patients on
nutritional support:
Systematic review and
meta-analyses.

The purpose
of this study
was to
evaluate the
effect of different insulin
regimens used
to treat
hyperglycemi
a in
hospitalized
patients
receiving NS
– enteral,
parenteral,
or both. The
outcomes of
concern were:
hyperglycemi
a,
hypoglycemia
, hospital
length of stay,
and mortality.

Seventeen
articles were
chosen from
5,030 articles
found.
Sample of
enteral group
was 1,203
patients.
Sample of
parenteral
ground was
228 patients.

group that
was formed
based on
upper 50%
of CBG IQR
values and
lower 50%
of CBG IQR
values.
A protocol
for
systematic
reviews and
metaanalyses
was
retrieved
from the
Cochrane
Handbook
and
followed for
the
developmen
t of this
article. The
following
databases
were used
for literature
search:
Medline,

NPH had the Level one:
best mean BG metawithin this
analysis
meta-analysis,
though is
apparently not
clinically
relevant.
There is not a
best insulin
regimen for
hospitalized
patients on
NS. There
was no
difference of
hypoglycemia
rates from
patients on
parenteral
nutrition who
were either
getting insulin
through their

This article
could not
compare the
studies
because the
methodolog
y and
definitions
varied. Few
of the
studies
looked at
mortality
and hospital
length of
stay. The
types of
patients
included in
the various
studies were
medical,
surgical, and
ICU. This

Yes, a wellorganized
metaanalysis
explained
useful data
in regard to
patients
using NS
needing
insulin
therapy in
the inpatient
setting.
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Embase, ISI
web of science,
ClinicalTrial
s.gov
register,
Cochrane,
and Scopus.
Studies
identified
were those
which
compared
different
insulin

Watts, Stevenson, &
Russel (2018). Diabetes
basics for the inpatient
nurse

The purpose
of this study
was to
highlight

No specific
demographic
s other than
adults with

regimens in
hospitalized
patients
receiving
NS. A
manual
search was
also
performed
in reference lists of
included
articles.
The author
of this
article took
information

parenteral
nutrition or
through a
subcutaneous
insulin
glargine.

Clinically
significant
hypoglycemia
as glucose

may have
influenced
the optimal
glycemic
goal. Not all
patients
included had
diabetes.
There are
not enough
RCT to look
specifically
at hard
outcomes
and SH.

Level 7:
report
from
expert

This article
did not have
a
comprehensi

Yes,
standardize
d healthcare
recommend
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important
knowledge
points for the
inpatient
nurse to be
aware of for
the purpose of
optimizing
inpatient
diabetes care
for patients.

diabetes were from the
mentioned in American
this article.
Diabetes
Association
along with
other
reputable
authorities
in the realm
of diabetes
management
for
formulate
discussion
in the
article’s
mentioned
topics.

values less
than 54
mg/dl; severe
hypoglycemia is
defined as
that
associated
with severe
cognitive
impairment
regardless of
BG value.
There should
be a nurseinitiated
hypoglycemia
treatment
protocol in
place in
healthcare
facilities.

committee
as well as
data from
some
welldesigned
cohort
studies

ve outline of
how
inpatient
nurses can
prevent
hypoglycem
ic events,
though very
helpful
information
was
included in
this article.

ations were
extracted
and
compounde
d into this
article. This
article could
support
implementi
ng various
nursing
intervention
s to
decrease
hypoglycem
ia incidence
in the
inpatient
setting.
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Appendix C
Permission to Use and/or Reproduce The Iowa Model (1998)
Kimberly Jordan - University of Iowa Hospitals and Clinics Mon 9/10/2019, 4:345 PM To:
Camilleri, Meredith
You have permission, as requested today, to review and/or reproduce The Iowa Model Revised:
Evidence-Based Practice to Promote Excellence in Health Care. Click the link below to open.
The Iowa Model Revised: Evidence-Based Practice to Promote Excellence in Health Care
Copyright is retained by University of Iowa Hospitals and Clinics. Permission is not granted
for placing on the internet.
Citation: Iowa Model Collaborative. (2017). Iowa model of evidence-based practice: Revisions
and validation. Worldviews on Evidence-Based Nursing, 14(3), 175-182.
doi:10.1111/wvn.12223.
Used/reprinted with permission from the University of Iowa Hospitals and Clinics, copyright
2015. For permission to use or reproduce, please contact the University of Iowa Hospitals and
Clinics at 319-384-9098.
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Appendix D
Permission to Use and/or Reproduce Diabetes Education from UPMC
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Appendix E
Letter of Support for the Site
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Appendix F
Liberty University IRB Approval Letter
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Appendix G
Project Site IRB Exemption Approval Letter
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Appendix G
Project Site IRB Exemption Approval Letter Continued
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Appendix G
Project Site IRB Exemption Approval Letter Continued
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Appendix G
Project Site IRB Exemption Approval Letter Continued
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Appendix H
Project Site Nursing Research Council Approval Letter
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Appendix I
Outline for Educational Intervention

Hypoglycemia Education Outline for RN and
CNA Staff
*DRMU RN, LPN, and CNA staff are working with the greatest amount of diabetic patients and
are experts in managing diabetes patients at Lynchburg General Hospital! Staff feedback is
important for the improvement of this EBP educational intervention and its future course during
the dissemination process!
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Why is improving Critical Hypoglycemia Important?
What is hypoglycemia?
Hypoglycemia Symptoms
Identification of High-Risk Patients in the Acute Care Setting
Importance of Documenting Meal % & Bedtime Snack % for Patients with Diabetes
Flow-sheet of the action plan regarding “Communication and Documenting during Tray
Delivery”
Hypoglycemia Protocol Overview
Hypoglycemia Treatment Do’s & Don’ts
Capillary Blood Glucose Monitoring & Reminders
Diet & Bedtime Snack
Understanding the Role of Basal/Bolus & Correction Insulin
Insulin & Oral Medications During NPO Status
Improved Communication with Physicians about Hypoglycemia
Three Clinical Scenarios to help simulate information application (regarding insulin
administration could arise, regarding holding/giving, or necessitate a call to MD)
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Appendix J
Pretest/Posttest for CNA

96

INTERVENTION FOR INPATIENT HYPOGLYCEMIA
Appendix K
Posteducation Survey for CNA
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Appendix L
Pretest and Posttest for RN and LPN
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Appendix M
Posteducation Survey for RN and LPN
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Appendix N
Material for Educational Intervention
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Appendix N
Material for Educational Intervention Continued
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Appendix N
Material for Educational Intervention Continued
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Appendix N
Material for Educational Intervention Continued
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Appendix N
Material for Educational Intervention Continued
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Appendix O

Supplemental Information for Educational Intervention
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Appendix O
Supplemental Information for Educational Intervention Continued
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